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THE COMMODORE has a translucent 
Plaskon reflector which completely shields 
the lamp. When the lamp is lit the reflector 
and the ceiling above it are of approxi- 
mately equal brightness. This is a basic 
requirement of supplementary lighting sys- 
tems for the “Co-ordinated Classrooms”. 


“Co-ordinated Classroom™ in North Littleton Elementary School, Littleton, Colorado 


7 New Colorado Schools 


Have “Co-ordinated Classrooms” <=> 
lighted by Wakefield Commodores 


Architects: Atchison & Kleverstrom Two important facts stand out here. First, when school officials and 
wane @ er . architects want to provide an ideal “total” environment for their students 
THE 7 SCHOOLS: o> ; . ~ — he 

they turn to the “Co-ordinated Classroom”. And second, when they 

A. H. Dunn ELementary Scnoot specify lighting equipment for the “Co-ordinated Classroom” they specify 
FORT COLLINS, COLORADO a luminous indirect luminaire such as the Wakefield Commodore. There 

. are good reasons for this: 

Hicn Scnoot 
———— Only a luminous indirect lumi- Only a luminous indirect fix- 
Nortu Litrteton ELEMENTARY naire such as the Wakefield ture such as the Wakefield 

ScHoot incandescent Commodore (or the Commodore (or Star) will create 
LITTLETON, COLORADO three-dimensional seeing conditions 


- " . . aking » alt . ° 7 
2 Ipenticat. ELEMENTARY SCHOOLS vide smoothly distributed, well bal- A making the stl — = Pe teoelt 
: : , ight source, with the fixture itse 
BOER? EE, CHaSR ASS anced light, free from glare and © : : 
, brick and the side walls becoming a 
Orncuarn Avenue ELEMENTARY sharp brightness contrasts. secondary source. 
ScHool ° 
GD. JUNCTION, COLORADO We have prepared a new 20-page booklet dealing simply but Lar enn 


- " with the subject of modern classroom lighting. For your copy of “Su pp>!ementary 
. , . . . . - 

sas ' - a got waar Lighting for the Co-ordinated Classroom”, write to The F.W. Wi vahjield Brass 

+ : Company, } ermilion, Ohio. 


Kw lakepielel Over-ALL Lighting 


" FOR CO-ORDINATED CLASSROOMS 
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Wakefield fluorescent Star) will pro- 














maintenance fime 


cut 50%,” 


with Westinghouse MERCURY lighting 


A typical customer’s problem: “To reduce the time spent on lighting 
maintenance.” 

Westinghouse recommendation: “To install Westinghouse Mercury 
Lighting.” 

Result: “Less than half as many fixtures to maintain and fewer lamps to 
replace, because mercury vapor produces more light per luminaire than 
any other lighting system.” 

This is only one case out of hundreds of “time-tested” installations. All 
show evidence that Westinghouse Mercury Lighting is a fast growing 
industry favorite. Investigate the complete line: 400, 1,000 and 3,000-watt 
units for either low or high-bay areas ... open or closed fixtures for clean 
or dirty locations. ..high or low-voltage ballasts for any distribution 
system. Send for B-4727, “Westinghouse Lighting at Work” in every industrial 
area. Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


you can be SURE.. ie is 


Westinghouse 


LIGHTING DIVISION 
Edgewater Park, Cleveland 


J-04294 
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—- BY LITECONTROL 


HERE, in the actuarial department 
of the Security Life & Trust Company, 
Winston-Salem, N. ¢ 
health safeguarded by LITECONTROL 


, you see visual 
Planned Lighting which was used 
throughout the building 

In this case, the right light, in the 
right amount, is being shed in the 
right place by means of LIrECONTROI 
No. 5828 2-lamp recessed louvered 
For easy 


slimline fixtures servicing, 


1GNERS. ENGINEERS ANDO MANUFACTURERS OF 





JOB: Security Life & Trust Co., Winston-Solem, N.C 

AREA: Actvario!l Department 

ARCHITECTS & ENGINEERS: Macklin & Stinson, Winston-Solem, N.C 
ELECTRICAL CONTRACTOR: Edman Electric Company, Winston-Salem, N.C 
WALL FINISH, Cream with light green wal! paper 
CEILING: White 

FIXTURES: LITECONTROL No. 5828 2-lomp recessed louve 
LAMPS, 11296 Stondord C White 

SPACING: 8 feet on cent 

INTENSITY 


d slimline fixty 


Average, 57 footcandies in service 


louvers are hinged and may be opened _ resentative for a consultation. It will 


from either side with spring-loaded cost you nothing. Yet, this man’s 
catches experience in Planned Lighting may 
On your next lighting problem, 


cail in your local LireconTROL Rep- 


mean a difference to you in terms of 


time, trouble and money . . . saved. 


© 
LITECONTROL (Aixtwrces 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Last Call... Special Price Offer 


PREPUBLICATION PRICE CLOSES MIDNIGHT OCTOBER 22 
& 


Special Authorized Second Edition 


IES 
LIGHTING 
HANDBOOK 


Completely Revised ! 





17 Big Lighting Sections — Appendices — Manufacturers 
Data — Speed Index — 900 Pages — 655 Photos, Draw- 
ings, Lighting Tables, Charts, Graphs that make tough 
lighting problems easier to solve. 


HERE’S HOW-TO-DO-IT HELP in tackling any kind of lighting job. Here’s a one-volume book of lighting facts 
that gives you quick, accurate answers to all your questions. This all-new 900-page lighting Handbook, the 1951 
encyclopedia of lighting, gives you step-by-step guidance through the whole vast subject of lighting, from basic 
theory to every-day application of good lighting to 1951 lighting problems. You get facts-you-can-use on the physics 
of light, vision, lighting standards, the latest trends in color lighting, light measurement, light sources, light control, 
coeflicients of utilization tables, daylighting, exterior lighting, sports lighting, transportation, photographic, projection, 
reproduction lighting, miniature lamps, radiant energy. Here in one easy to use volume are all the facts you'll ever 
need to solve any lighting problem under the exacting limitations of materials shortages and war-time economy. 


Special PRE-PUBLICATION Offer Saves You MONEY 
FREE INSPECTION COPY 


a 
= 


To — ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 


Please reserve for me one copy of the all-new 900- page | E S LIGHTING HANDBOOK 
for 1951 and send it to me immediately upon publication. 

| shell examine it for ten days and if | wish to keep it shall send you the special IES member 
price of $4.50.° (Non-Members: $5.50.) This saves me $3.50 over the post-publication price of $8.00 
or $1.00 over the special price of $5.50 for one member copy efter publication. If for any reason 
| am not completely satisfied with the HANDBOOK | shall return it without obligation. 





We invite you to see, read, and use a 
copy of the Handbook free of any 
charge! Just return the enclosed FREE 
INSPECTION COUPON and one of 
the first copies to come off the press 
will be rushed to you. We ask you to 
examine it carefully, to put it to any 
exacting test, to satisfy yourself that it 
is the kind of book you need .. . or 


Name 


Address 
; it will cost you nothing! 


City Zone State 


*The special pre-publication price to 1.BS 
members ia $4.50. If you returned a 
stating $5.50, or sent in your check 
that amount, gou wil be billed at the 
correct price or difference refunded 


Company Position 
NOTE: if you care to send along payment with this reservation and so save the Society 
bookkeeping expense. your courtesy will be sincerely appreciated. Immediate refund of your 
money without question if you are not 100% pleased with the HANDBOOK, of course 
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O PRESENT the 


career of Samuel G. Hibben, 
the Society’s 47th 


rechnology, and hi 
President, and 


s entry into the then young profes 


sion of illuminating 
in, and services to } 


would take much more 


columns. His life work 


even a brief 
account of his achievements 


lighting and the Society 


engineering, with the Macbeth 
vans Glass Company 

space 

than the hort has been a He } served on a great many I1.E.S. committees 
Mi ese SH as bee F 
constant search for new kinds of light and new app! luring the years, and as a member of Council 
ations of light. Many famous firsts in the field : Secretary 1922-1923 
to his credit. He helped devel the 


as 


and Treasurer (1943-1944 
first system of He has been a local officer also, serving as Chairman 
transcontinental airway beacons, the first modern f the New York Seetion (1921-1822) and is the 
floodlighting installations for public monuments, and suthor of numerous papers 
the first semi-indirect lighting for | 


The relighting of Miss Liberty 


in the Society’s Trans 
omes and offices ret 
n New York Harbor 


Mr. Hibben’ 
vas under his supervision 


ions and the trade press 


s stature in the illumination field has 
been recognized by the 
As Director of Applied Lighting for the Westing 


awarding of a number of 
house Lamp Division, Bloomfield, New 


honors, including his election as a Feilow of I1.E.8. in 
Jersey, Mr 1945, the award of the Westinghouse Order of Merit, 
election to membership in the British LE.S., and 
many invitations to lecture in several European coun 


tries as well as in the 


Hibben continues active, as during the 


past 40 years, 
n 


matters involving new illuminants, educational and 
leeture work, and studies 
ill fields 


‘ 
o 


lighting applications in United States and Canada. 
With Mr 


Mr. Hibben’s services to the 


Hibben ’s talent for original thinking, and 
constructive 


Illuminating Engi ippraisals, the Society 


lighting art coincide taking action based on sound objective 
ilso with his contributions to the may look forward to continued 
neering Society 


progress in I1.E.8. affairs, and a most successful Ad 
as his graduation from Case Institute of ministration 


He joined the Society in 1910, in the 
same year 











Experimental Check on the Accuracy of the 
1.E.S. Method of Measuring Horizontal Footcandles 


By HOWARD M. SHARP 


HE LE.S. method of measuring horizontal 


footeandles was adopted in 1943. Its sim- 


Indirect Lighting 
plicity results from 


weighting a few readings 
Large room—Light ceiling, aver 
vwotcandles taken at designated points True average 
1.E.8. method 
nitial approach to the problem was entirely Per cent error 
atical A few check measurements were white ceilings and sidewalls 


de to assure that the accuracy was within 


True sverage 12.4 ft 

S. metho 2.5 ft-e 

es in this type of measurement > , 
. cent T se 


er the years has indicated the need 


Semi-Indirect Lighting 
tailed description of how to take the 


Medium sized room light « uverage walls 
» glass e namelled botto 
a wide variety of lighting lay- Pe DTeee, CS Sena 
. . True average 18.20 ft-c 
this work' the author de LE.S 


method 18.16 ft 
. , error 22° 
expansion of the original a . 

the original work . enna 39.6 tt- 

wrizontal footeandles can 

horizontal plane into Direct Lighting—Fluorescent Troffers—glass bottom 

eraging the footcandles Small roor 2 rows continuous troffers cht ceiling, dark 

ane True average 

ach square. This is a , method 
Three rooms of different dimen 

nent were selected, all 

ot square readings 

divided into squares 

ach side and the readings 
illumination in all cases was . ; _ is highe 

For direct lighting systems the error is higher, 

“ n a fraction of one pet amounting to about 10 per cent. In the two rooms 
studied it was both a plus and minus error. Many 

ments were made in four more interiors need to be investigated in order to 

teenth the readings re isolate the factors. However, until that is done the 


checking any weighted averages LES 


method of footeandle measurement can be 
insignificant used with confidence 
study are summarized in Table 


ghting system providing 





ch as indirect, semi 
measured to a 


the LES 1951 Proceedings Available 


ooms investigated I les 
. : A limited number of copies of the Proceedings 
from I.E.S. headquarters office at 
sound and the results 2.00. The Proceedings, a paper-bound 
n practice. In 1 papers pre 
hote 
B pacte Technical Confer 
econditio 
mditions blieations Office, Illu 
ontrol 


iety, 1860 Broadway, 
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Night game by the Cleveland In- 
dians in the relighted Municipal 
Stadium. In this photograph the 
stands appear black as night, due 
to the inability of photographic 
film to record both the 200 ft-c 
level of the field and the 2 ft-c 
level in the stands. Since the hu- 
man eye has greater latitude, the 
surround appears brighter when 
viewed from the field. 


Re-Lighting the Home of the Cleveland Indians 


By MERLE E. KECK 


PORTS LIGHTING is such a comparatively 

recent development that it is only in the past 

few years that the original lighting systems 
are becoming “worn out” and a new study of the 
lighting becomes necessary. 

The Municipal Stadium, home of the Cleveland 
Indians, was first lighted for night baseball in 
1939. It was well lighted then, but eleven years 
has seen a general rise in the level of illumination 
at the major baseball parks, and an ever-growing 
night-game schedule has caused considerable de 
terioration of the equipment. The lighting levels 
of the installation declined, during its life, from 
141 footeandles initially on the infield, to 80 foot 
candles. This compared rather unfavorably with 
the 200-footeandle level in some of the other major 
league ball parks, and the fans, players, sports 
writers and owners of the Cleveland Indians 
yearned for much more light. Probably as a result 
of all this, when it was necessary to negotiate a 
new lease between the City of Cleveland and the 
baseball club, it was agreed as part of the terms 
that the Stadium would be relighted 

The original six towers were modified by the 
addition of steel extensions in a horizontal direc 
tion so that their capacity has been roughly 
— pe The largest bank of floodlights ever assembled are those 
doubled. Originally 712 floodlights were used to on the first and third base towers of Cleveland Stadium. 
light the Stadium. All of these original units were These 273 units, each luminaire using 1740 watts of elec- 

trical energy, total 475,000 watts for this one tower alone. 


Authoz Westinghouse Electric Cort Cleveland, Ohio 
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Accurate daytime aiming (above) is assured by using the 
rifle type sights built into the floodlight and numbered 


targets carefully located on the field. 


A portion of the aiming diagram (right) which shows 
where to locate the aiming targets and which floodlight 


is to be directed to that target. 


replaced with new LE.S. Type [II floodlights and 
additional units added. There are now a total of 
1318 floodlights, each equipped with a 1500-watt 
general service lamp operated at 10 per cent over 
rated voltage 

An aiming diagram showing the exact location 
where the center of each floodlight beam was to be 
aimed was prepared by the author for this installa 
tion. With the present cost of labor, and relative 
ly short length of time available in the Spring for 
carrying out the project, it was desirable to avoid 
readjustment of the floodlights if possible. The 
aiming diagram was carefully worked out and the 
floodlights aimed individually in the daytime, by 
means of a rifle type sight built into the unit, at 
numbered targets carefully located on the playing 
field 

The complete relighting project was started late 
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in February 1950 and completed a short week be- 
fore the first night game on May 12th. The com- 
pleted installation was turned on a few days before 
the first night game and was found to be entirely 
satisfactory, with an initial level of 229 footeandles 
on the infield and 198 footeandles in the outfield, 
exceeding the contract requirements. The uniform- 
ity of illumination is excellent, less than 11% to 1, 
and it was not necessary to reaim a single lumi- 
naire 

The suitability of a sports lighting installation 
can only be judged by its acceptance from players 
and fans and by .he performance of the players 
under it 
favorable, with enthusiastic comments from many. 


Comments from everyone concerned were 


Performance was equally good, and from every 
aspect this high footeandle level, uniformly lighted 
field is definitely “Major League.” 
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distributed in this manner 
original 
way, New York 23, N. Y 


Cine copy to author for his rebuttal 


(ine « opy 


Three copies to 





For Discussors of 1.E.S. Conference Papers 


Are you planning discussion on any of the ‘‘Conference Papers’ 
If so, be sure to submit it early to ensure its making the 


deadline, and while the Conference is still fresh in your mind 


to Publications Office, Illuminating Engineering Society, 1860 Broad- 


One copy to Hoyt P. Steele, Benjamin Electric Mfg. Co 


discussion organizer for the session 


’ for publication with the 


Copies of discussion should be 


Des Plaines, Illinois. 
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The Threshold of Discomfort Glare 
At Low Adaptation Levels 


DISCOMFORT GLARE is, in essence, uncomfortable 
brightness relationships between the central and 
surrounding fields of vision which are directly re- 
sponsible for the comfort of the visual conditions 
but show only an indirect effect upon visibility. 
Disability glare is, on the other hand, brightness 
relationships within the central zone of vision which 
are directly responsible for decreasing visibility of 
a certain task. This paper is concerned with dis- 
eomfort glare. 

Different degrees of comfort are physical and 
or psychological sensations and therefore ap- 
praisals can only be made by persons experiencing 
such sensations. Individual appraisals vary be- 
tween extremely wide limits but averages of such 
appraisals follow smooth curves closely to give 
definite trends. 

A review of published articles on discomfort 
glare indicates that the factors which govern the 
limiting conditions of discomfort glare are: (1 
the brightness of the source, (2 


the source, (3) the brightness to which the eyes are 


adapted (adaptation brightness), (4) the relative 
position of the source to the line of sight, and (5 
time of exposure. The brightness ratio of the 
source to its background is not necessarily a factor 
in determining discomfort glare as the immediate 
surround of a light source may not be representa 
tive of the field to which the eye is adapted. Such 
is the case in street lighting where the background 
of the luminaire might well be a black sky and 
where the eye, being directed slightly below the 
horizontal, is adapted to approximately the bright- 
ness of the roadway. The brightness ratio of source 
to background gains importance as the adaptation 
brightness and the brightness of the immediate sur- 
round become more nearly the same, as in interior 
lighting. 

It is interesting to compare the researches of 
Nutting,':?;3-* Luckiesh and Holladay,’ Holladay.® 
Hopkinson? Petherbridge and Hopkinson, and 


A paper presented at the National Technical Conference of the 
Iuminating Engineering Society, Augt 10, 1951, Washington 
dD. ¢ Authors: Russell C. Putnar fessor of Electrical Engi 
neering. Case Institute of Technology, Cleveland, Ohio: Robert E 
Faucett, Graduate Student (presently employed by the Civil Aero 
nautics Administration Technical Development and Evaluatior 
Center, Indianapolis, Indiana 
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the visual size of 


Discomfort Glare at Low Adaptation Levels 


By RUSSELL C. PUTNAM 
ROBERT E. FAUCETT 


This paper presents a fundamental study of 
the borderline between visual comfort and 
discomfort at low adaptation levels and small 
glare sources. It takes into consideration the 
adaptation of the eye and the apparent source 
size as well as the brightness of the source. 
Fifteen observers were used in the investiga- 
tion. Relationships are obtained for the bor- 
derline between comfort and discomfort in 
terms of adaptation level and source size. 
The adaptation levels range from 10 to 0.001 
footlamberts and the source size from 0.0011 
to 0.000001 steradian which approximate the 
conditions found in street lighting. 


Luckiesh and Guth*: '! and Guth '™ with the results 
of this investigation. Nutting was seeking to deter- 
mine the limiting condition for automobile headlight 
glare and from the nature of this problem and study 
of his method it has been concluded’®:* that he was 
actually determining the borderline between toler- 
ance and intolerance (BTI) rather than the border- 
line between (BCD 

Luckiesh and Holladay used a method rather simi- 


comfort and discomfort 
lar to Nutting’s in which there was an element of 
time which allowed the adaptation of the fovea to 
change toward that of the brightness of the glare 
source. Both researches involved steady fixation of 
the glare source which tended to raise the adapta 
tion level during the time of appraisal. 

Actually, steady fixation of a light source sel- 
dom occurs in lighting practice. It would seem 
therefore to be more in order to study discomfort 
glare with a momentary exposure rather than a 
prolonged one. Holladay® conducted such experi- 
ments dealing with momentary fixation and found 
the limit of tolerable brightness to be much less 
than that found by Nutting. By eliminating the 
foveal adaptation change involved in a steady fixa- 
tion of the light source, Holladay also found that 
size was indeed a factor in determining discomfort 
He stated that when the adapting field (F’) is held 
constant, the limiting brightness varied inversely 
as the 0.25 power of the solid angle subtended by 
the glare source (Q). 
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Figure 1 


Pigure 


> 


Front view of hemisphere with observer in test 


position 


Side view of hemisphere showing some 
auxiliary equipment 


of the 


Hopkinson’ derived some empirical equations 
similar in general form to those developed in this 
investigation. The equations of the two investiga- 
tions are not directly comparable as Hopkinson’s 
work determined the BCD in terms of intensity 

1) rather than of brightness (B). 

Later work by Peterbridge and Hopkinson® pro- 
duced a formula of the Holladay “multiple criteria” 
type which was derived for interior lighting appli- 
cations which covered a range of brightness and 
source size outside the scope of the present study. 
It is not possible, therefore, to make a direct com- 
parison between the two sets of experimental find- 
ings. 

The recent work on discomfort glare by Luckiesh 
and Guth® and Guth" is pertinent to this study 
Their work dealt with adaptation brightnesses from 
1.0 to 100 footlamberts and glare source sizes from 
0.0001 to .13 steradian. The present investigation 
follows their laboratory technique very closely but 
deals with adaptation brightnesses of 10 to 0.001 
footlamberts and glare source sizes from 0.0011 to 
0.000001 steradian. There is thus an overlapping 
range in the two investigations that can be used 


for comparison 
Equipment Used 


The adaptation brightness was obtained by 
means of a two-meter hemisphere which was illu- 
minated by a centrally located source (Figs. 1 and 
2 This light was shielded from the observer as 
he sat with his eye at the center of the hemisphere 


so that an evenly controlled brightness covered his 


entire field of view. Measurements at various 
points over the inside surface of the hemisphere 
showed the brightness to be uniform within the 
accuracy of the brightness measurements (+5% ) 
A wide range of calibrated lamps and filters made 
possible a range of adaptation brightness from 10 
to 0.001 footlamberts 

This hemisphere was separated at the equator by 
an extra piece of sheet steel so that holes could be 
punched as may be needed in future extensions of 
this work without permanent damage to the sphere 
In order to facilitate the investigation of source 
size, a set of templates was designed to provide 
visual solid angles of 0.0011, 0.0001, 0.00001, and 
0.000001 steradian at the viewing distance of 1 
meter (cireular holes of 0.748, 0.2255, 0.0713, and 
0.02255 inches in radius respectively 

The glare source brightness was ovtained by 
mounting a lamp and a color correcting filter in- 
side a ventilated housing and then placing the 
unit behind the hole in the template. The filter 
was made of two pieces of glass; an opal diffusing 


glass to improve the uniformity of the source 
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brightness and a blue glass to more nearly main- 
tain a good color match between the adaptation 
brightness and the source. Lamp and filter combi- 
nations were devised to give excellent color matches 
between glare source and surround for the entire 
brightness range up to 60,000 footlamberts. 

The flashing cycle of the glare source was con- 
trolled by a specially designed circuit which gave 
three one-second “on” periods separated by one- 
second “off” periods and followed by a five-second 
“off” period, similar to the Luckiesh-Guth tech- 
nique. During the “off” period the glare source 
was not entirely extinguished but was held at a 
carefully controlled “stand-by” brightness which 
was approximately the same as that of the sur- 
round. This served two purposes. It prevented a 
black area from being in the field of view when the 
source goes “off” and it kept the filament hot dur- 
ing the “off” period thereby reducing thermal lag 
on the next pulse of current. The brightness of 
the glare source during the “on” period was con- 
trolled by the observer by means of a variac 


Experimental Procedure 


Fifteen observers were used for most of the tests 
They ranged in age from 22 to 64, with an average 
of 33 years. Observers came once a week on sched- 
uled appointment. A total of 3139 BCD appraisals 
were recorded. 

The eye position of the observer was fixed in 
relation to the glare source by an adjustable head 
rest, thereby fixing the visual angle of the glare 
source. The variac controlling the brightness was 
within easy reach (Figs. 1 and 2). 

The brightness of the adaptation field was ad- 
justed to the desired value and kept constant by 
the experimenter who was in charge of the work 
The experimenter was in an adjoining room with 
the various controls and timing equipment so that 
the observer would not be disturbed (psychologi- 
cally or otherwise) either by the experimenter or 
by any sound from the control relays. The observer 
was then asked to adjust the variac until in his 
judgement the borderline between comfort and 
discomfort (BCD) was reached 

The source was momentarily exposed to view in 
the ten second cycle previously described. This 
method was employed since this aids the observer 
in maintaining the adaptation for the specific field 
brightness under test and also since it has been 
found that it is easier for an observer to evaluate 
a sensation of brightness from a short exposure 
than it is to judge the same sensation when it is 
prolonged.®:®% 1! 

The criterion of BCD was left up to the judg- 
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Under each condition of 


ment of each observer 
adaptation brightness (Ff) the obgerver was asked 


to give three settings of brightness of the glare 
source which he considered to be the value of BCD. 
The first determination was a bracketed brightness 
where the brightness of the glare source was varied, 
first on the comfortable and then on the uncomfort- 
able side, until the observer finally narrowed the 
setting down to the brightness which he believed to 
be the borderline between comfort and discomfort. 
After this first setting was obtained the observer 
was asked to start at a value that was too high for 
comfort and then slowly decrease the glare bright- 
ness until the BCD value was reached, trying not to 
overshoot. The third evaluation was made in the 
same manner as the second except that the observer 
was asked to start at a value of brightness consid- 
erably below BCD and increase until the BCD 
value was reached. 

As each setting was made the observer notified 
the experimenter who recorded the voltage applied 
to the glare source. Calibration curves of glare 
source brightness in terms of applied voltage had 
been made for each source so that the various 
brightnesses could be recorded without disturbing 
the observer. 

The adaptation brightness lamp was then 
changed to the one necessary to produce an adapta- 
tion brightness one logarithmic step lower (1/10 of 
the previous brightness) and then the above proce- 
dure was repeated. Similar determinations were 
made for the five adaptation brightnesses studied 

10.0, 1.0, 0.1, 0.01, and 0.001 footlamberts 

The second phase of the investigation was con- 
ducted in the same manner, the difference being 
that the solid angle (Q 
was varied in logarithmic steps while the adapta- 


subtended by the source 


tion brightness (/’) was held constant. This was 
done for Q 0.0011, 0.0001, 0.00001, and 0.000001 
steradian for three different adaptation bright- 
nesses (F 1.0, 0.1, and 0.01 footlamberts). 


Results of the Investigation 


Since the experimental technique used in this 
investigation was essentially the same as that used 
by Luckiesh and Guth® and similar to the earlier 
researches of Luckiesh and Holladay® the results 
The first part of this study 
used the same size glare source (0.0011 steradian) 


should be comparable 


located on the line of vision as did the previous 
researches and determinations were made at adap- 
tation brightnesses of 10.0 and 1.0 footlamberts in 
order to check the earlier work. Fig. 3 shows this 
comparison, the results of this investigation being 
plotted for all five adaptation brightnesses while 
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Figure 3. Comparison of the results of various researches 
for a source size (Q) of 0.0011 steradian. 
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Figure 5. Comparison of the results of various researches 
for an adaptation brightness of 0.10 footlambert 
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footlamberts and extrapolated for the lower values 

The two 
They are 

> 


the same empirical equation (log B 0.44 log F 


Lueckiesh and Guth’s work is plotted for 


curves are seen to be in lose agree 


ment parallel and can be expressed by 


a constant Expressed in another fo 


“JUATIONS are 


;o2Fr"** Luckiesh and Guth 


929 FY Putnam and Faucett 


The fact that different groups of observers were 
used in obtaining data in the two investigations 
accounts for the difference in magnitude shown 
both in the equations and the curves. This differ 
ence indicates that the average observer in the 
could 


brightness before discomfort was experienced than 


present investigation withstand a higher 


the average observer in Luckiesh and Guth’s work 
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Figure 4. The relationship between BCD brightness of a 

source and adaptation brightness (F). The source is on 

the line of sight and subtends a solid angle of Q 
steradians. 





201) OF GARE SOURCE STEM AD 


Figure 6. The relationship between BCD brightness and 
size of source for three different adaptation brightnesses. 
The sources are located on the line of sight. 


Luckiesh and Guth selected their ten observers to 
be representative of a group of fifty observers 
which had given an approximately normal distri- 
bution in previous BCD measurements. In the 
present investigation no such selection was made, 
the observers being used because of their avail- 
Three had come recently 
high daylight 
Hawaii, Turkey) 


and eight of the fifteen observers had no previous 


ability and willingness 


from parts of the world where 


brightness is common (Texas, 


photometric experience 


The important and highly significant aspect of 


the comparison of the results of these two investi- 
vations is that the experimental curves are parallel 
and the exponent of F is the same in equations (1) 
and (2). This shows that the two independent 
groups of observers, differing so much in back- 
ground and experience, appraised the change in 
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BCD with change of adaptation brightness at 
exactly the same rate. 


The comparison with Holladay’s formula shows 


approximately the same magnitude and somewhat 


(Fig. 3). For an adaptation 


of approximately 0.15 footlambert 


the same slope 
brightness (F 
the results of the present study agree with the cal 
culation from Holladay’s formula 

The values based on Nutting’s results are con- 
siderably above those given by Holladay’s formula, 
Luckiesh and Guth’s extrapolation and the results 
of this investigation. As discussed earlier it has 
been concluded that Nutting probably was finding 
the threshold of intolerance (BTI) rather than 
the threshold of comfort-disecomfort (BCD 

While the present findings agree favorably with 
the extrapolation of Luckiesh and Guth’s equation 
when using the standard size source (Q 0.0011 
steradian) the slopes become different when smaller 
sources are considered (Fig. 4). As the glare source 
becomes very small the slope becomes less. This in- 
dicates that Luckiesh and Guth’s equation cannot 
be extrapolated with validity to low adaptation 
brightnesses for sources which subtend a solid visual 
angle of substantially less than 0.0011 steradian 
The equations for the four curves are: 


529 F044 @ = 0.0011), see Fig. 4 
(Q = 0.0001) 
0.00001 


0.000001 


(2) B 
3) B= 734F°% 
B=1115F°* Q 
(5) B=3759F°* (Q 
where B= BCD in footlamberts 
F = adaptation brightness in footlamberts 
() = source size in steradians. 


When these data are plotted for a constant adap- 
tation brightness (F’) the curves in Figs. 5 and 6 
result These curves can be represented by the 


following equations: 
0.68Q—°- + 531 F=1.0 
(7) B=0.43Q-°* + 124 (F =0.1) 
(8) B=0.16Q-°* + 53 F=0.01 
These equations are all in the general form 


B=aQ-’+e 


(6) B 


The brightness (B) at the borderline between 
comfort and discomfort is a complex function of 
the adaptation brightness (F’) and the size (Q) of 
a source when F varies from 1.0 to 0.01 footlam 
berts and Q from 0.0011 to 0.000001 steradian 
that the BCD 


brightness in these ranges of adaptation brightness 


These experimental results show 


and source size does not vary linearly as would be 
indicated by extrapolations of previous investiga 
tions (Fig. 5). As the glare source becomes smaller 
than 10 steradian, the BCD brightness of the 
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glare source becomes greater at an increasing rate, 
indicating that very high brightnesses may not be 
uncomfortable if the source is extremely small 


Figs. 5 and 6). 
Conclusions 


This paper presents the results of an investiga- 
tion of several of the factors involved in seeing on 
the highway at night, such as small source size and 
low adaptation brightness. In order to be able to 
apply these data completely and practically to the 
usual street lighting installation many other fac- 
tors, such as the number of sources, the position of 
the sources in the visual field, non-uniform adapta- 
tion brightnesses, etc., must be investigated and 
integrated with these results 

It is significant that in the region where 
Luckiesh and Guth’s data overlaps with this inves- 
tigation the results are straight lines and are prac- 
tically parallel. Also it is important to note that 
the curvature of BCD brightness of source curves 
upwards at low values of Q in this investigation 
and downward at high values of Q as reported by 
Luckiesh and Guth.® This is in agreement with 
practical experience that considerable brightness 
can be tolerated without discomfort if the sources 
are small whereas the brightness must be kept rela- 
tively low for large light sources if comfort is to 
be maintained, assuming other factors are un- 
changed 

The authors believe that this work, which is an 
extension of the Luckiesh-Guth technique into the 
field of very small glare sources and low adaptation 
levels, gives good agreement with previous re- 
searches where comparison can be made and is con- 
sistent with common sense in the regions where 


there have been no previous investigations 
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A Method of Calculating Direct 
Illumination from Linear Sources 


VER SINCE the advent of fluorescent lamps, 
KE the calculation of direct illumination from a 
long linear source has presented a problem. 
Some divide the source into sections and calculate 
the light from each section as though it were a 
point source. This method is accurate enough if 
suitable photometric data are available and if the 
strip is divided into small enough sections, but it is 
tedious because of the large number of calculations 
required. It would seem that there should be some 
method of finding the illumination from the whole 
strip by means of one or two simple calculations 
Several such methods have been devised, perhaps 
the first by Joseph C. Pole, published in 1911 in 
Transactions of the Illuminating Engineering So 
ciety.! Professor Higbie published a method based 
on graphs in ILLUMINATING ENGINEERING in 1941.* 
Professor Moon described a vector method in his 
textbook.? Other special methods for the solution 
of this problem have been published and nearly all 
textbooks give a formula for its solution. The 
trouble with these methods is that they involve 
difficuit caleulations and that they are limited in 
application because nearly all of them are based 
on the assumption of perfect diffusion lengthwise 
of the light strip. In the case of modern fluorescent 
fixtures with lengthwise brightness control such as- 
sumption is not very close to the truth. 


Description of Proposed Method 


The proposed method of calculation seeks to 
eliminate these difficulties; first by precaleulating 
that part of the illumination equation which de- 
pends on the candlepower distribution of the fix- 
ture and second by basing this calculation not on a 
mathematical prototype, but on the measured 
candlepower distribution of the fixture. Thus the 
problem is split into two parts; first how to find 
the precaleulated function and second how to use 
this function for calculating illumination on points 
in various locations. 

Actually two precalculated 
quired; one for calculations on planes parallel to 
the light source, the other for planes perpendicular 


functions are re- 
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Calculating Direct Illumination from Linear Sources 


By R. GC. McPHAIL 


A simplified method of point by point calcu- 
lation of illumination from linear sources is 
explained. It is based on two precalculated 
functions derived from the candlepower 
distribution of the luminaire to be used. 
Intended primarily for figuring direct illumi- 
nation from long fluorescent sources, it can 
also be used for rows of incandescent sources 
In addition, these precalculated functions can 
be used to find the quantity of light falling 
on a strip from either a point source or an 
extended linear source. 


to the light source. They are co-functions in the 
same sense as the cosine is the co-function of the 
sine. The first has been called “Los” because it is 
generally given in terms of “ZL over S” (the length 
of the source divided by the distance to the point), 
the other, “Sol.” 

Before going into the method of calculating los 
and sol and their mathematical derivation, however, 
assume that curves of these functions are available 
and consider how they are used for point by point 
calculation. 


How to Use This Method 


Fig. 1 shows points in various locations in refer- 
ence to a linear source and on planes tilted in vari- 
ous directions. Chart 1 shows a family of curves 
giving values of los and sol for a commercial fluo- 
reseent fixture. By selecting the proper formula 
from Fig. 1 and using the values of Jos and sol 
given in Chart 1, any problem of point by point 
calculation of illumination from this linear source 
may be solved. Of course, in some cases it may be 
desirable to turn the formulae around or modify 
them to take care of special cases, but this can 
easily be done 

The meaning of the letters used in these formulae 
are, in general, self-evident from the drawings, but 
to prevent any possible confusion they are defined 


as follows: 


E = illumination in footeandles. 
candlepower per foot perpendicular to the 
light strip. It is the candlepower read from 
the transverse distribution curve of the unit 


McPhail 511 





ase 2 


Ep Clancy otonly) 


Figure 1. Formulae for calculating illumination from a linear source on points in various locations. 
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is*——2000—1\>" 
Crosswise Distribution 


Los and Sol 


Chart 1. Los, Sol and crosswise distribution curves for a 
4-lamp, 4-ft commercial fluorescent luminaire with pris- 
matic brightness control both crosswise and lengthwise. 


divided by the length of the unit. J, 

candlepower per foot at nadir. J, = candle- 
power per foot at angle V from nadir. 
the perpendicular distance from the point to 
the light strip, or the projection of the light 
strip, measured in feet 
a length along the light strip in feet. L, and 
Le designate specific lengths as shown in 
Fig. 1. 

’ angles are always in a plane perpendicular 
to the light strip. V’ measures the lateral 
tilt of the plane on which the point is lo- 
eated. V angles without superscript are 
measured from nadir. 

’ angles are in a plane parallel with the light 
strip. U’ measures the longitudinal tilt of 

the plane on which the point is located. 


Sample Calculations 


For instance, to calculate the illumination at the 
point shown in Case 2, Fig. 1, a typical problem, 
it is found from the plan and elevation of room 
(not shown) that: 
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From the crosswise distribution curve of 
the fixture, Chart 1, the candlepower at 0 
is found to be 1920. The length of the fix- 
ture is 4’. 

I, = 1920 480 ¢/ft. 

L,/8 3/ 60 

L2/S = 12/5 = 2.40 


From the les eurve, Chart 1: 
Los, .60 490 
Los, 2.40 675 


1.165 


Sum 


450 


1.165 = 112 ft-e 


5 
To calculate Case 9, Fig. 1 using the same data: 


L, S 


L/S 


.60, Los, L,/S .490 
2.40, Los, Lo/S 675 
1.165 
Sol, L,/S8 .133 
Sol, Le N .310 


Sum 


Difference —.177 


Let U’ = 20°, 940, sin U' = :342 


cos U’ 


E = 480/5 [ 940 * 1.165) — (.342 x 177) ] 


= 99 ft-e 


Explanation of Formulae 


A little study of the formulae in Fig. 1 shows 
that all are made up of two elements: E = J/S los 
L/S and E = 1/8 sol L/S. The “los” equations give 
the illumination on planes parallel to the source, the 
“sol” equations on planes perpendicular to the source. 
Both apply directly to sources which end directly 
over, or opposite the point at which the illumina- 
tion is to be determined ; but by dividing the source 
into sections, or adding and subtracting imaginary 
lengths of source they can be used for sources of 
For instance, the formula 
for Case 2 could have been written E = E, + Eo, 
I/S los L,/S and E, = 1/8 los L2/S, and 
the formula for Case 3 might have been written 
E=E, — Ex. 

If this rule is strictly followed in the case of 


any length or location 
» 


when E£, 


“sol” formulae, however, the result will give the 
illumination on both sides of the plane. Since this 
is seldom desired, it is necessary to disregard that 
portion of the light source which illuminates the 
wrong side of the plane 

Laterally tilted planes as shown in Cases 4 and 
5 ean be taken care of simply by multiplying the 
basic formulae by the cosine of the angle of tilt. 
Case 8 is a special ease of a twisted perpendicular 
plane where the same principle can be applied. 
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TABLE I.—Calculation of Los and Sol from Lengthwise Distribution Curve Shown on Chart 2. 


Calculation of Los I = 1920 


Mid Angle 
1736 
1684 
1580 
1428 
1232 
1000 
0737 
0451 


0152 


Constant = (‘Product 


Sum = Les 
1730 1730 
1627 3357 
1420 ATT7 
1106 5883 
0668 6551 
O244 6795 
0083 6a7a 
0036 6o14 
0004 6918 


Calculation of Sol 


Mid Angle Corstant 


0152 
O45 


Cases 9 and 10, however, require special treat 
ment. In such cases where the plane of measure 
ment is neither parallel with nor perpendicular to 
the light strip, both Jos and sol equations must be 
used. One way to explain this procedure is as a 
projection method. In Case 9, for instance, imagine 
the wedge shown in the figure replaced by a tri- 
angular box of the same dimensions. If the area of 
the lid is one square foot the amount of light falling 
on it equals the illumination. This quantity of light 
equals the sum of the lumens which would fall on 
the inside surfaces of the box if the lid were re 
moved. These quantities can be found by multiply- 
ing the illumination on these surfaces, calculated 
by the formulae for Cases 1 and 6, by the areas of 
these surfaces, which are equal to cos U’ and sin U’ 
respectively. But it is also necessary to subtract 
the light which is shielded from the bottom of the 
box by the vertical side. Since this is the quantity 
of light falling on the outside of the vertical side 
it can be caleulated in the same way as the light on 
the inside surface 


Like other sol formulae. the formulae for Cases 9 
and 10 give fictitious results if carried beyond the 
point where the light source ceases to illuminate 


the upper surface of the inclined plane and starts 


lighting up the lower surface 


How to Calculate Los and Sol 


So far it has been assumed that curves giving 


} 


values of Jos and sol are available, either as part of 


the photometrie data for the fixture to be used, or 
for a similar fixture. Unfortunately it will gener 
ally be necessary to calculate los and from a 
lengthwise distribution curve 

Table I shows the actual caleulations required to 


develop the curves for Jos and sol shown on Chart 
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smination from Linear Sources 


7a Product 


0152 
0436 
0661 
o774 
0668 
0348 
0177 
01 
0045 


2 from the lengthwise distribution curve at the top 
of Chart 2. The procedure is as follows: 


First, divide all 5° candlepower values, the 


25 7 ete i 


readings at 5°, 15 up to 85°, by the 
candlepower at 0 
Next, multiply each by the proper constant 


as given in Table I 


1S? — 2000 =—15° 
Lengthwise Distribution 


€78910 12 is 2 


Ss 
Los and Sol 


Chart 2. Lengthwise distribution curve of same luminaire 
showing the Los, and Sol, curves calculated in Table I. 
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Next, add progressively. 
Finally, plot the sums in terms of tangents 
of the 10° angles, also shown in Table I. 


Some General Considerations 


Although developed primarily for calculating 
illumination from long continuous rows of fluores- 
cent units, this method of calculation will give 
satisfactory results when applied to discontinuous 
rows, or to lines of incandescent sources if the 
patterns of adjacent units overlap. In doing this, 
however, care must be taken to use the average 
candlepower per foot of row, instead of per foot of 
fixture. For instance, suppose the line of light 
shown in Case 1, Fig. 1, were replaced by a row of 
incandescent units spaced three feet apart. The 
candlepower of a single unit at 0° is found to be 
820. Then J, = 820/3 = 273. A los curve for the 
incandescent unit would, of course, be required to 
make the calculation. 

This method can be applied only to direct illumi- 
nation from linear sources. It does not take into 
consideration light reflected from ceilings, walls, 
or anywhere else. Illumination by reflected light is 
often a large portion of the total illumination and 
should not be neglected, but this method is not 
intended for such calculations. It is particularly 
useful for figuring local lighting on work benches, 
control boards, displays, show cases and show win- 
dows. It can also be used for estimating gradients 
in rooms lighted with direct lighting units, particu- 
larly to determine the arrangement and spacing of 


the units. 
Derivation of Functions ard Formulae 


Derivation of Los 

Refer to Fig. 2 while an elementary text-book 
problem is reviewed. 

The illumination on the point “P” from a very 
short section of the light source, dl, is: 


ty - 
dE cos® u dl 
q2 


= 8S tan u 


S 
dl du 
cos" u 


t . 


cos u d u“ 
8 


} - 
/ i, cos u d u 
S 


~ 


At this point the text-books make the assumption 
that 1, —J,cosu., thus departing somewhat from 
reality and making the practical solution of the 
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Figure 2. Diagram for derivation of Los. 


problem no simpler. Instead, it is proposed to 
evaluate the integral directly from data on the ac- 
tual fixture under consideration. To simplify in- 
terpolation, however, it is desirable to change the 
equation slightly, taking the perpendicular candle- 
power out of the integral, thus: 


I. g 
E | cos udu 
S i. 


And, it is proposed, let 


L oa ae ty 
los - cos u d u 
8S Ju=o I, 


Then, in this example, Fig. 2 
—— I 
E los 
S 
Evaluation of Los 
The problem now becomes the evaluation of los 
when : 


e tan-' L/S 


u t 
los L S or los U / 


. 4 0 


‘s 
cos udu 


(For convenience los U is used instead of the 
longer expression los tan U.) 

This can be done by following the same method 
which has been used for many years to determine 
zone lumens. The integral must be evaluated from 
L/S 0 to L/S 0; that is, from U 0° to 
U = 90°. Customarily this 90° is divided into nine 
zones of 10° each, (AU =10°) and it is assumed 
that the candlepower, i,, is constant throughout the 
10° zone, and equal to the candlepower in the 
middle of the zone [%, =i(u+ % aw) J. 

If this assumption is made, the increment of los 
in the zone from U to (U + AT) is: 


ut%aey (UR U+Al 
cos udu 
I, wat 
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Al sin U) 


The 


s is found by multiplying this con- 


sin U) is the los constant 


mid-zone candlepower. By adding 


increments the value of los at the end of any 
be found. If these values are plotted, as 
n Charts 1 and 2 


led from the 


intermediate values can 


curve 


Explanation of Case Formulae 


The formula for Case 1 has been explained in 


ess of deriving the function los. Cases 2 


the proc 


, are st lf ‘ 


and ident. Cases 4 and 5 show the need 


various lateral angles and for a 
that 


for /os curves at 


j 


slightly more general definition of Jos than 


given above, namely: 


s 


s, L/S / 
I 


cos udu 


method of derivation and evaluation of los 


same as of los,. but the candlepowers are 


measured at an angle * from nadir 


Derivation of Sol 


Case 6 brings in the inverse function of los, 


“Sol.” It is derived the same way as los so the ex- 
planation will be somewhat abbreviated. Refer to 
Fig. 3 
. - 
cos* usin u dl 
s? 


I Y 
/ sinudu 
S I, 


aa 7 ' 


Figure 3. Diagram for derivation of Sol 
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Figure 4. Diagram for derivation of formula for illumina- 
tion on inclined plane. 


sin u du 


Let sol L/S / 


j 
. 


I, 
E ~ sol L/S 
S 


Sol is evaluated in the same way as log except 
that in this case the sol constants are figured by the 
formula, cos U — cos (U + AU 

Case 6 is thus explained and Cases 7 and 8 follow 
as self-evident corollaries 


General Formula 


Case 9 requires another retreat to first principles. 
This is the case of the tilted plane shown in Fig. 4 
The illumination from the nearer part of the light 
source can be evaluated by the following equation: 


ré 
/ c : u 
1, 
Ji. 
Si. 
cos U" / > cos udu 
I 


. 


cos’ u dl 


cos l sin U'sinu) du 


COs i 


a ‘ tan 
+ sin U’ / sin u du 
I Me 0 


[cos Uv’ los L, S + sin 0’ sol L, 8] 


In like manner, the illumination from the farther 
part of the source is 
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I ” te 
~ J . cos l * 4+ u) cos" u dl 
S I, 


I, .- 
g [cos U" los Le S — sin U' sol Le S] 


EB, T E, 


The total illumination, Z 


I, 


[cos l ‘ los L, S + los Le S 


+ sin U’ (sol L,/S — sol L./8 ] 


If the plane is also tilted in the other direction 
by an angle V’ as shown in Case 10, the illumina- 
tion on the parallel projection of the plane is re- 
duced by cos V’ while the illumination on the per 
pendicular projection remains unchanged. 

The general formula, Case 10, is, therefore: 


a 


o ’ ” ‘1 
cos LU’ eos V los + los 
y v 8 


2. vm 
- sin l sol - sal - 
s Ss 


Approximation Inherent in 
This Method of Calculation 


In this method of calculation, as in nearly all 
lighting calculations, certain approximations have 
been made, which, although common enough, 
should be stated. 

First, there is the supposition that the source of 
light is a true line, that its width is zero, which of 
course never is true. Neither are there any true 
point sources, but a fixture 12 or fifteen inches in 
diameter at a distance of six or seven feet is ordi 
narily considered a point source for point by point 
calculation. The error due to treating an ordinary 
fluorescent fixture as a line source is of comparable 
magnitude. Nevertheless, if the fluorescent fixture 
were within two or three feet of the point of 
measurement the proposed method of calculation 
would not give accurate results. The luminaire 
would have to be considered as an area source of 
unequal brightness. 

Second, it has been assumed that each foot of 
luminaire produced the same amount of light and 
the same candlepower distribution as every other 
foot. This is definitely not true. Actually the 
average candlepower distribution has been assumed 
typical and it is quite likely that no particular one 
foot section of the fixture would give exactly this 
average distribution. As a result, if an illumina 
tion gradient curve is calculated according to this 
method and then the actual illumination measured 
in a laboratory, bumps and depressions appear in 
the measured curve which do not show in the eal- 
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culated curve. This is particularly true if this 
method is used to calculate the illumination from a 
row of incandescent fixtures. It is doubtful, how- 
ever, whether anyone is interested in these small 


bumps, so long as the average figures are correct. 
Other Uses for “Los” and “Sol” 
Light on a Strip from a Point Source 


Most lighting equations are reversible. This is 


true of the formulae in the first part of this paper. 
If the illumination at a point from a strip of light 


I ( Be 7) 
los T los 
N N N 


then the amount of light on a narrow strip from a 


Is 


single point source is: 


pa WL hee then 
Ss Ss 8 
Lumens on strip 
Width of strip in feet 
Perpendicular candlepower toward strip 
Shortest distance from strip to light source 
in feet 
M = Length of strip in feet 


This can be worked out from first principles as 
follows : 

If the strip is narrow, the amount of light strik- 
ing any small section of it can be closely approxi- 
mated by multiplying the illumination at the cen- 
ter by the area of the section. As shown in Fig. 5, 
the area of a small section of the strip is Wdm. 
The illumination at the center of this area is 


1 


Pi ; " ai 
—cos*u. The sum of the light striking all these 


Figure 5. Diagram for derivation of formulae for quan- 
tity of light on strip from a point source. 
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small portions gives the amount of light striking 
the whole strip. 


ly 
F=-=W / — cos? udm dm 
Ss? 


—du 
cos” u 


Td 


/ . ’ cos udu 
tar I 


In like manner, other formulae in the first part 
of this paper can be applied backward to give the 
quantity of light which will fall on a strip from a 
This is a useful method for deter- 
luminaires 


point source 
mining the utilization of specialized 
such as street lights, control board lights, counter 
or bench lights and other forms of asymmetric 


lighting equipment 


Light on a Strip from a Long Source 


Los and sol ean be integrated, thus making it 
possible to develop formulae for finding the quan- 
tity of light on a strip from a long, linear source 
The simplest case is that of a strip exactly as long 
as the light source and directly beneath it, as shown 
in Fig. 6. Following the same procedure as in the 
previous problem : 


Let ¢ illumination at point p 


4 m 
md los 
S 


cos u du 


Sin & 
S 


when tan u, 


cos u 


us 
sinudu 


; ] m ty 
m los m—ecosudu 
8 I 
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Figure 6. Diagram for derivation of special formula for 
quantity of light on strip from line source. 


sin u 


when tan u, m l—s 


cos u 


L m a * 
m los L / cosudu 
S I 


by . 
sf —sinudu 
I 


4 L-m L—-—m L—-—m 
los dm m los — Llos 
Ss S S 


‘ 


; L-—m 
S sol 
hw 


Adding (1 


m m 


- S sol — (L—m) los 
N 


i 
FP=W m los 


N NS 


L I 
L los T L los 
Ss 


L 
= S sol 
S 


f L 
- los 


N 


TM U 
F=2IW los sol 

S ‘ 8 

This is the formula for the quantity of light fall- 
ing on a strip from a linear source of the same 
length and directly above it. As will be shown, it 
ean also be used to find the amount of light falling 
on a strip from a linear source which is neither 
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the same length nor directly above it as shown in 
Fig. 7. 

Divide the problem shown in Fig. 7 into two 
parts: 

Let F; = The quantity of light falling on length 
of strip M, 

Let F2 = The quantity of light falling on length 
of strip M, 


= rf L+m, my 
F, = W los -— los —} dm, 
Ss S S 
I ¢ L—my, me 
F,=W— J los — - + los —-} dmg 
s S S 


Following the same procedure as before it 
found that: 


[/L+M,. L+M, L+M, 
PF; - Iw los — sol : 
N NS Ss 
~~. - =) 
— los sal 
S N S 
(7 L L )| 
—_ los sol 
N N SN 
Lc) L 
F, =1W| (—los sol 
N N N 


Now suppose that both the source and the strip 
were extended, as shown by the dotted lines in Fig 
7, until both were of equal length and the one was 
Divide this figure into 
If F4, Fp, ete., are 
understood to represent the light falling on a strip 


directly above the other 
sections A, B and C as shown 


from a source of the same length and directly 
above it as shown in Fig. 6, then the terms of the 


above equation are found to equal 
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Figure 7. Diagram for derivation of general formula for 
quantity of light on strip from line source 


Ist Term 


{L+M,, L+M, L+M, 
“T I W los sol 
S S 


N 


‘ 


2nd Term 


[M:, MM, M, 
_ I W los sol 
S S S 


(Imaginary Source, Real Strip) 


—l4F, 


3rd Term 


— we u. 
+] w( los sol 
NS N N 


(Real Source, Real Strip) 


4 4 Fp 


4th Term 


( L—-M. L-—M;z L—M, 
IW los sol li, Fy 
S S N = 


Real Source, Imaginary Strip 


In other words, to find the amount of light fall- 
ing on a strip from a linear source equalize the 
lengths of strip and source by adding imaginary 
From half the light which would fall on 
the whole strip, both real and imaginary, from the 


sections 
whole source, both real and imaginary. subtract 
half the light in any section which contains either 
an imaginary strip or source, and add half the light 
in any section where both strip and source are real 
F Fi, I F', t Fp - F; 
These examples, Figs. 5, 6 and 7, have all shown 
If displaced or tilted 
laterally, it is merely necessary to multiply the 


the strip beneath the source 
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formulae by the cosine of the angle of tilt and use 
the proper los and sol curves. The basic formula 
then becomes 
J M M 
21, W cos V los, sol, 


N s SN 


Thus the amount of light falling from a linear 
source can be calculated, if the strip is parallel to 
the source. The formulae apply to strips on walls 
parallel to the source as well as to strips parallel to 
the floor and so can be used to find the amount of 
light falling on control boards or chalkboards. It is 
believed that they will take care of most cases 
where such calculations are required. 

Other uses for los and sol may be found. They 
might well be useful in photometry, both for de- 
termining the output of asymmetric fixtures and 
for finding correction factors for too short test dis- 
tance, but this field has been only partly explored 

In the preparation of this paper the help and 
constructive criticism of the engineering staff of 
the Holophane Company have been invaluable 
Particularly, Kurt Franck, Ruland Smith, and 
Herbert Odle contributed greatly to the difficult 
task of integrated 
article 


developing an idea into an 
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DISCUSSION 
Arruur A. Brarnerp*: This method of calculating direct 
illumination from linear sources is both ingenious and in 
teresting. From the very nature of the system, it is obvious 
that it was developed primarily for the purpose of predict 
ing the illumination characteristics of a luminaire in the 
process of design. 

For this purpose the new system should be quite valuable, 
particularly for the design of lighting equipment involving 
a very precise and accurate control of light flux. Since no 
consideration is given to the contribution of redirected light 
flux, it is hard to see just how the method could be used in 
the caleulation of a lighting system. 

In general, the suggestion involves a degree of precision 


not justified by its low degree of accuracy 


R. G. McPuat.**: Mr, Brainerd’s comments are much ap 
It is hoped that greater accuracy may be attain 


but, if so, 


preciated 
able by the use of this method of calculation; 
it is a by-product. The main advantage of the system is 
that it is quick and easy to use. The author used it for 
about two years while engaged in installation design, pri 
marily as a labor-saving device. 

Of course, as Mr. Brainerd points out, this method can 

» used only to caleulate direct illumination. It will do for 
line sources exactly the same job as the inverse square sys 
tem of calculation will do for point sources. If either is 
used, it is necessary to estimate or caleulate the illumination 


from reflected light by some other method 


Philadelphia Electric Co 
* Author 
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Errata 


In the footnote on page 472 of the September issue of ILLUMINATING ENGINEERING an error 


was made in reporting the company affiliation of Mr. H. L. Logan and Mr. A. W 
Holophane Company, New York, N. Y.’’ 


Lange. This 
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Lighting a Carpet Showroom 


LIGHTING OBJECTIVE: To produce a moderate level of general illumination similar to home lighting. 


Installation at Zandt Carpet Company, 
1122 N. Vine Street, Hollywood, California; 
lighting designed by Stiles Clements. 


General Information: The 120 x 70 x 16 foot sales 


area is decorated as follows: 


Ceiling green acoustical tile RF 
Walls 
front RF 
beige RF 
gray-beige carpet 38% RF 


blond wood 17% RF 


green 
rear 
Floor 
Rug racks 
Lighting Installation: Twenty-three special Light 
Control Company flush-mounted, louvered, 6-foot 
square luminaires are installed on 16-foot centers 
Each unit T-8, 200-ma, 


4500K white fluorescent lamps 


9 
‘ 


four 72-inch, 
See Figure 2. The 


contains 


ballasts are installed remotely. 

Ninety-two recessed flush units containing 150- 
watt R-40 reflector floodlamps are mounted on 8- 
foot centers (about one foot from corner of each 
fluorescent unit 


mitted by Roy H. Kreyser 


Lighting data sul 


as an illustration of good ghting practice 


L LAMP MOUNTING 


k = a} CHANNEL 
ORAL: ATR ted 











Department 
and to aid in the 


. 
“= 2 2%2" LOUVER 


Figure 2. Luminaire cross-section. 


Resultant illumination and brightness values are 


indicated below: 


Illumination 
Fluorescent luminaires only 
Both lighting systems operating 


Brightnesses 


‘luorescent luminaires 
30° from ceiling line 
45° from ceiling line 

Celling 

Walls 
front 
rear 

Rug racks 
top 
side 


Floor 


City of Lo 


of similar installations 


of Water and Power 
design 


Published by the Committee on Publications of the Dluminating Engineering Society 
1860 Broadway, New York 23, N. ¥. 


Series XVI 10-51 
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Maintenance of Industrial Lighting 


LLUMINATING engineers. and to a lesser ex 
tent, consumers of light in industry, have long 
realized the gradual but serious cumulative 
loss in illumination resulting from dirt on lamps 
and reflectors. Most manufacturers simply are 
not aware that where there is no regular clean- 
ing, the light loss may be as much as 50 per cent 
This is no doubt due in part to the paucity of 
actual test data regarding the rate of depreciation 
in lighting levels which occurs under various 
service conditions and to the limited dissemina- 
Plant 
management everywhere needs such information 

Over 25 years ago Ketch and Anderson’ pub- 


tion of such information as is available 


lished test figures based on depreciation tests of 
filament lamps in industrial and commercial areas ; 
and early in World War II Gaetjens* published 
the results of a survey which embraced twenty- 
seven war plants, all but four using fluorescent 
lamps. His data showed a decrease in illumination 
from all causes, including dirt, of 34 per cent, even 
though the installations had been in service for an 

Dirt collection 
In the matter of 


average of less than three months 
was responsible for half this loss 
depreciation in light output per thousand hours 
inherent in the lamps themselves there has been 
some improvement in the intervening years 
More complete information on rates of deprecia 
eeded in the design of new lighting systems 
formulation of an engineering 
oice of a maintenance factor. The 
iation in output of a lighting system 
or in the initial investment and the 
or a given illumination value 
mobilization imposes on industry an 
» responsibility for the most effective use 
m facilities and manpower. Good light 
nes more vital than ever, particularly 


remembered that in the increment of 


er people who need the higher illumination 


levels to compensate for impairment of vision with 


age. Unnecessary loss of light, therefore, should 


not be tolerated 
Washington 
Park Engineering Div 
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Ege le r- Va nde nBoom 


By C. E. ECELER 
R. F. VANDEN BOOM 


Among the principal factors affecting the light 


losses are the following: 


Lamp type—inherent rate of depreciation 

Burning hours 

Luminaire design—ventilation, reflector material and con 
tour 

Temperatures—ambient, reflector, lamp 

Prevalence of dust and fumes 

Operating voltage at lamp 

Deterioration of finishes and reflectance of surroundings 


Cleaning—methods and schedules 


To add to the available data on loss due to dust 
the authors have undertaken tests in some 13 fac- 
tory areas in two industrial cities, representing 
different degrees of cleanliness or dirt prevalence. 
The tests were made on individual lighting units 
already in service, and on control luminaires added 
in most areas. 

To facilitate measurement of the output of fluo- 
rescent units the test equipment shown in Fig. 1 
was developed. Its use involves no disturbance of 


the luminaires. A specially calibrated cosine and 


Pigure 1. Light cells suspended two feet below luminaires 
were used to measure relative light output. 
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eolor-corrected light-cell assembly is mounted on 
the platform to measure footcandle values at two 
feet below the 
adopted after ascertaining that for a unit of the 
RLM type the reading at this location is closely 
proportional to total output of the luminaire 
Light meter readings were taken with the lamps 
first on, and then off ; the difference is the illumina- 
tion contributed by the test luminaire alone. 

A timer to measure burning hours and a counter 


luminaire. This position was 


to determine number of lamp starts were installed 
in each area. Also, facilities for adjusting the 
impressed line voltage.to 118 volts were included in 
most of the luminaires. 

The existing lighting equipment had not been 
cleaned for a number of years. The output was 
measured initially as follows: 

(1) As found 
(2) With comparison standard lamps in dirty reflector 


with dirty lamps in dirty reflector 


(3) With comparison standards in cleaned reflector 
(4)) With new lamps installed in cleaned reflector. 


The overall increase in illumination for step (2) 


in comparison with step (1) may be assumed to 
represent the depreciation from dirt plus the loss 
in lamp output at half life. The lamps had been 
replaced individually as they failed over these sev- 
eral years and thus on the average they had burned 
about The average 
effect of dirt on the lamp can be approximated by 
deducting the depreciation of the lamp itself at 
half life as determined by laboratory life tests for 


50 per cent of inherent life 


the types of lamps empleyed. 
Following the initial measurements, data were 
taken every month without disturbing the lumi- 


TABLE I. 


Average 
Burning 
Hours 
Luminaire Type Mo. of Per 
Area and Pinish Luminaires Month 


Low-Bay Areas 
Woodworking 2-40W Synthetic ; 25 53 
2-40W Synthetic 
2-40W Porcelain 
Core Room 2-85W Porcelain 
Engine 1A 2-40W Porcelain 
Assembly | B 2-85W Porcelain 
Office 2-40W Synthetic 

1-40W Aluminum 


4 


Laboratory . 
53 
35 
69 
41 


4 80 09 89 89 8D 


62 


Migh-Bay Areas 

2-40W Synthetic 
2-40W Porcelain 
2-85W Porcelain 
2-40W Synthetic 
2-40W Synthetic 
2-40W Synthetic 


Foundry 


~ 09 0 


or 


Warehouse 
Welding 
Machine Shop 


(Heavy 


wo 0 


“Control luminaires of the RLM type. 
*Single-lamp aluminum troffers 
All other industrial luminaires of the RLM type 
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naires. Eventually the installations will be restored 
to the conditions of clean reflectors and lamps, and 
measurements will cover the following: 


1) Lighting units as found—dirty lamps and reflectors 
2) Dirty lamps cleaned and replaced in dirty reflector 
3) Lamps replaced with comparison standards in dirty re- 
flector 
Reflector cleaned—comparison standards used in clean 


reflector 


In most of the areas control luminaires of uni- 
form characteristics were installed to provide a 


common denominator for the comparison of vari- 
ous conditions. They are two-lamp, 40-watt, con- 
ventional open-end industrial luminaires with syn- 


thetic enamel finish. 


Gain on Initial Cleaning 

The heavy penalty suffered in factory areas due 
to lack of maintenance is shown by the “before” 
and “after” data on Table I. 
of 53 per cent overall was found in the six plant 


An average light loss 


areas where maintenance had been neglected. Dirt 
on the lamps alone accounted for an average loss 
of 19 per cent, while that on the reflectors was 
responsible for a 28 per cent reduction in delivered 
light. 


Rate of Depreciation 


Individual departments widely in the 


amount of dirt present, and this is reflected in the 


vary 


rates of light loss in the control units, as shown in 
Table I. In the foundry the rate of depreciation 
due to dirt alone was approximately three times 
that in the heavy machine shop and ten times that 
found in the woodworking shop. 


Rate of Depreciation of Illumination in Industrial Areas. 


Light Output 
After Subsequent Service Without 
Cleaning 
And After Deducting 


After 
Lamp Depreciation 


After Cleaning 


As Relamping & 1 1 2 3 4 
Pound 


Only Relamping mo. ° . . mo. mo. mo. mo, 


94% 
98 


100% 8o% 
100 88 
100 92 
100 79 
100 77 
100 83 
100 $6 
100 $6 


oe | 
eaneocoa+ 


x 


6o 
70 
é3 
$9 
to 
te 
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In the foundry, the test included both 2-lamp 
40-watt and 2-lamp 85-watt porcelain enameled 
luminaires in addition to the synthetic enameled 
control units 

For all luminaires except those in the office area, 
the average drop in output from the clean-reflector, 
lamp condition at the end of only three months 
After deducting lamp deprecia- 
the loss in three months due to dirt collection 


new 
was 31 per cent 
tion, 
alone was 3 per cent in the woodworking shop, 37 
per cent in the foundry, 12 per cent in the heavy 
machine shop, 24 per cent in the welding shop, and 
29 per cent and 21 per cent for the two types of 
units in the engine assembly area. The conditions 
prevailing are typical of those encountered in in- 
dustries of these several types 

As shown by the Table I and the curve of Fig. 2, 
the rate of depreciation is greatest immediately 
The slope of the curve decreases 
While this 


condition had not been reached in the period cov 


after cleaning 


and eventually it becomes asymptotic. 


ered by the tests here reported it has been demon 
The dotted 
the 


strated by line extensions 
of the 


values 


Gaetjens.* 
curves show approximate ultimate 
which will be checked as the tests are con- 
tinued through a long period 

The office lighted by 
aluminum troffers; the control unit, however 
the RLM 
The that 


excellent maintenance 


was single-lamp 40-watt 
was 
2-lamp industrial luminaire 
the 


characteristics 


common 
troffer has 
This 


anticipated when the test was begun since only a 


results show aluminum 


was 


} per cent increase in illumination resulted when 
the troffers were cleaned for the first time in sev 


eral years 


40 Ft-c 
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a 6 6 12 
MONTHS OF OPERATION 
Depreciation rate of light output due to lumi- 
naire dirt in engine assembly area. 


Figure 2. 


Economic Value of Planned Maintenance 
If the amount of light lost during a given period 
is known, the economic value of cleaning can be 
determined, using energy and labor costs applying 
for the plant in question. Taking the engine assem- 
bly area as a typical example, the average loss due 
to dirt collection was 25 per cent at the end of 3 
months, with about 31 per cent indicated (Fig. 2) 
at the end of 6 months. Without cleaning, the loss 
will approach 45 per cent. Even if the luminaires 
are cleaned only once in six months there would 
thus be a gain in illumination of about 42 per cent 
above the asymptotic value. 
The operating cost of a lighting system always 
involves energy, lamp and lamp replacement (la- 
In a typical medium-sized plant with 


bor) costs 


40 Ft-c 


lf 
1] 
2/ 


Fi-c 
V; 


Wy, 








Figure 3. Cross-hatched portions 

show added annual operating costs 

and illumination increases for two 

cleanings per year—two-lamp 40- 

watt fluorescent industrial Ilumi- 
naires. 











AVERAGE COST PER 
ILLUMINATION —_ LUMINAIRE 
LOW BAY AREA - 4500 HOURS 
PER YEAR 


COST PER 
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524 


LUMINAIRE 


HIGH BAY AREA - 3000 HOURS 
PER YEAR 


Egeler-VandenBoom 


AVERAGE 
ILLUMINATION 
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energy at 14o¢ per kwhr, 85¢ net cost for a 40-watt 
fluorescent lamp, a 50¢ cost of random lamp re- 
placement, and 4500 burning hours per year, the 
overall annual operating cost is $8.10 per 2-lamp 
Two 
cleanings per year will provide a 42 per cent in- 
crease in illumination, or $3.40 worth of light. For 
a given average illumination the required invest- 


luminaire, as shown by the chart of Fig. 3. 


ment will likewise be substantially reduced. Even 
though this 
cleaning cost up to $1.70 per fixture pays a real 


investment factor be ignored, any 
dividend. 
Although 


from plant engineers and lighting maintenance 


cleaning costs vary widely, reports 
companies indicate that in a low-bay area, such as 
the above engine assembly department, systematic 
cleaning of industrial luminaires with two 40-watt 
fluorescent lamps can be done for about 35¢ each 
Based on this cleaning cost, the bars at the left of 
the chart, Fig. 3, show that an additional operating 
expense of only 9 per cent, or 70¢, yields a $3.40 
return in added illumination 

In the engine assembly area, as is often the case, 
cleaning could 


more frequent produce an even 


greater net gain. If group replacement of lamps 
were coordinated with the cleaning schedule, the 
reduction in lamp replacement labor cost would 
offset the added lamp cost, and further benefits 
would result 

In high-bay areas cleaning costs are usually 
greater and are largely dependent upon the acces- 
sibility of the lighting equipment. Neglecting ex- 
treme cases, a typical range for cleaning high-bay 
Seldom will 


the cost of systematic cleaning equal the corre- 


fluorescent luminaires, is 25¢ to $1.00 


sponding gain—to say nothing of the effect on 
initial investment. Using a 75¢ cleaning cost, 85¢ 
net lamp cost, a 75¢ lamp replacement cost, 114¢ 
per kwhr energy rate and 3000 burning hours per 
year, Fig. 3 (right) shows that in the welding shop 
a maintenance schedule of two cleanings per year 
should provide 41 per cent average increase in illu 
mination for an additional operating cost of 27 per 
cent. 
With 


rates, the gain of cleaning becomes less. 


fewer burning hours, or lower energy 
For ex 
ample, if the lamps in the engine assembly area 
were operated only 2500 hours per year (single- 
shift operation) and the energy rate had been 1¢ 
per kwhr the 42 per cent increase in illumination 
from cleaning would have been realized from a 21 
per cent increase in operating cost. 

On the other hand, the dirt conditions in many 
locations naturally are worse than in the above 


engine assembly area, and systematic maintenance 


may provide an increase of 70 per cent or more in 
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illumination for an additional cost of 10 to 15 per 
cent. 
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DISCUSSION 


Frep J. The accumulation of data presented 


in this paper is a forceful illustration of what actually 


VORLANDER"* : 


happens to a lighting system when maintenance of lamps 
and fixtures is neglected. It illustrates again what has been 
said so many times in the past about the need for properly 
maintaining lighting systems. Unfortunately, however, such 
data, important as they are, rarely are applicable to any 
other installation than the explicit cases discussed, for 
every lighting installation is different in its depreciation 
values and economics. Even the same area will vary appre 
ciably from season to season depending upon the type and 
amount of work done, the number of people active in the 
area, the type of exposure, and the number of hours the 
equipment is in and out of operation. For purposes of 
consumer use, therefore, the data shown in Figures 1 and 2 
of the paper) are limited to the specific cases discussed. 
Some of the data and statements contained in this paper 
were difficult to understand. For instance, reference is made 
to the use of a ‘‘comparison standard lamp.’’ The meaning 
of this term is not clear, but I expect it is a lamp whose 
characteristics were known to fall within certain tolerances 
In the data shown in Table I, it is rather difficult to 
compare some of these operating conditions because the 
data presented were taken at a variety of periods in lamp 
life for which the rate of lamp depreciation varies widely 
Figure 2 was based on only four months of tests, yet the 
asymptotic tendencies as 


$) of this 


eurve was presumed to follow 
previously discussed by Gaetjens in reference 


paper. However, Figure 2 is based on fixtures other than 
those of the control groups. When the three control groups 
shown with complete data are considered, they obviously 


depart from asymptotic characteristics by having more 
severe depreciation in the fourth month than in the previous 
third month. In fact, averages of monthly values for all 
nine complete sets of data shown in Table I also show a 
more severe downward trend in depreciation the fourth 
month than in the previous month 

We must bear in mind that the asymptotic curves referred 
to in Gaetjens’ paper were the result of no fixture mainte 
nance other than that which was created by replacing a 
dirty burned-out lamp with a new clean lamp. If the tests 
discussed in this paper were to be continued without any 
fixture cleaning, we could agree that the curve would tend 
to become asymptotic. However, it is hardly to be expected 
that this study would discourage fixture cleaning when its 
purpose is to encourage good maintenance, 

We hope the authors expand these tests, for the greatest 
need of the lighting industry for many years has been data 
of the sort the authors have presented, plus charts, tables 
or curves from which the economic value of maintenance for 


*Champion Lamp Works, Lynn, Massachusetts 
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at 30 per cent depreciation shows whieh monthly 
at dust 


reference chart 


rmined vertical line 


ind 


it cleaning cycle will produce such results various 


depreciation rates. This provides a quick 


which is easily applied. Another chart Figure 2 (discussion 
shows the investment loss per year due to dust depreciation 


by A third 


(discussion) shows the power loss resulting 


which ean be saved various cleaning cycles. 


, 
3 


chart Figure 
from dust depreciation for various burning hours per year 
By adding the values found from the latter two charts, it 
can quickly be seen how they compare with the cost of clean 
ing for any specifie application and thereby the economics 
of cleaning can be determined 
rates 
the 
the 


Our charts are based on average dust depreciation 


per month. These are easily obtained by measuring 


before and after cleaning, then dividing 


by the 


assumes 


ilumination 


lifference number of months between cleaning 


While 


asymptote 


makes ‘ 
than 
to be 


well ¢ 


suitable this straight-line functions rather 


functions, it is believed 


exponential 


than 


a guide or 


e heavy much more practical exponential curves, as As 
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suitably accurate 
eurving influence of the fluorescent lamp LPW curve by 
using fixed mean LPW values at mid-life. This is in line 
with the average depreciation methods considered by Gaet 
jens. This also seems to be in agreement with the ‘‘mean 
lamp output’’ values stated in the Paper ‘‘ Fundamentals 
of Lighting Cost Analysis’’ presented at the I1.E.S. Confer 
ence by Barr and Amick. We believe average dust deprecia 
tion rates are much more practical and acceptable to the 
consumer than exponential curves because with very few ex 
ceptions maintenance men just will not take the trouble to 
make all the readings necessary to the establishment of the 
exponential maintenance curves. 

It is our belief that such material, combined with the 
ease histories presented by the authors of this paper, pro 
vides maintenance facts, free of guesswork, which will be 
convincing enough to prove to any consumer the value of 
good planned maintenance. 

Groroe J. TAYLOR": always 


timely because they add to our past experiences of which 


Papers on maintenance are 


we have little to show from a purely scientific point of 
view. Nevertheless, we know the importance of proper 
maintenance of a lighting system even though but few in 
industry do much about it. Floors are kept clean at quite 
frequent intervals per month at appreciable expenditures. 
Many plants aliow five to ten minutes for cleaning machines 
at the end of a work day on company time. In most cases, 
it wouldn't take any longer to clean a lighting fixture. Yet, 
Egeler and VandenBoom would be pleased if a fixture or 
two per workman were washed only twice a year, which 
would take about one hour in time. Accumulated time of 
machine cleaning would probable average around 50 hours 
per year. So it takes about 50 times as much effort to heep 
a machine clean as it does a lighting fixture. Yet, a ma 
chine is just as efficient whether it is kept clean or not. A 
lighting fixture is only about 50 per cent efficient if not 
cleaned once or twice a year. That is an odd turn of events, 
is it not? 

Chart 3 is interesting in many ways in showing the great 
benefits derived with a proper maintenance program. Based 
on the cost of $8.10 for 28 footcandles delivered, we find a 
cost of 28.9¢ per footeandle. For a 70c¢ cleaning cost 12 
footeandles are regained at a cost of 0.6¢ per footecandle 
These ‘‘maintained’’ footcandles cost about one-fiftieth of 
the ‘‘ fixed charge’’ footcandles. This proves that for return 
on investment the cheapest thing in lighting is maintenance. 
In spite’ of all this, no one has yet solved the big secret 
why is it that very few take advantage of this magic of 
maintenance? 

Table I presents some mighty interesting data. For on¢ 
thing it substantiates the fact that lighting systems in 
industry operate at about a 50 per cent output. Millions of 
dollars are being wasted annually due to neglect of mainte 
nance, in terms of light delivered to the job. Since level of 
illumination has a direct bearing on seeing, millions of dol 
lars more are wasted due to loss in man-hours. If industry 
ean afford these losses I’m afraid that our country cannot 

I note in Table I, in the four-month data presented, that 
lamp depreciation (by subtraction of percentages shown 
varies from 10 to 22 per cent. Is there any accounting for 
this wide variation in a period of four months? 

Day-Brite Lighting, Ine 


*Supervisory Lighting Engineer 


York City 
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This straight-line method eliminates the 


Maintenance of Industrial Lighting 


The authors show in Figure 2 depreciation due to dirt 
area. At the end of four 
Adding 


alone in an engine assembly 
months, the light output dropped to 74 per cent. 
lamp depreciation to this light output it becomes 61 per 
cent. Mind you, this is only in four months. In industry we 
find other factors affecting light output such as voltage 
drops, lamp outages, lower reflectances, ete. Moreover, 
Figure 2 refers to an engine assembly room. Think of the 
many industrial areas that are far worse than an assembly 
area. Bearing this in mind, what value is usually substi 
tuted for M.F. in industrial lighting calculations? More 
often than not—0.7 when perhaps it should be closer to 0.5. 

The authors have an interesting technique in testing and 
comparing different areas. As far as their tests are con 
cerned, they only scratch the surface. For instance, you 
can compare only three industrial conditions in low bay 
Some extremely useful data should eventually be 


areas. 
come available using the Egeler-VandenBoom procedure. 
This should be projected to all branches of industry, such 
as, printing, textile, leather, aircraft, can factories, ete. 
Then carry the tests on to the hundreds of departments of 
these industries containing inspection, assembly, cloth ex 
amination, tool rooms, machine shops, weaving, typesetting, 
ete. Added to all this are the many and varied conditions 
which prevail, such as, rough, medium and fine assembly; 
the weaving of cotton, silk, rayon and wool, and on and 
on as we think of all branches and departments of industry. 
Until we have such studies available how can we expect to 
assign proper values for M.F. in our lighting formula? 
Thank you, Egeler and VandenBoom, for a short paper on 
a big subject but nevertheless a good start. Keep up the 
good work. 


C. E. Eoever and R. F. 
correct that 


VANDENBoom*: Mr. Vorlander’s 


assumption is the ‘‘comparison standard 


lamps’’ are those whose output characteristics are known. 

The additional monthly data obtained since this paper 
was originally submitted show no significant departures 
from the trends of the first few months. Particularly in 
some of the high bay areas it appears as though the depre 
ciation curves are rapidly approaching the asymptotic values 
(as shown in Rebuttal Figure 1). 

We heartily agree with Mr. Vorlander that the use of 


straight line depreciation curves would greatly simplify the 


* Authors 


LIGHT OUTPUT DEPRECIATION 
DUE TO LUMINAIRE DIRT ONLY 
HIGH BAY AREAS 





HEAVY MACHINE 
SHOP-405 


WELDING SHOP-40S 


PER CENT INITIAL OUTPUT 








3 ~ 
MONTHS OF SERVICE 


Pigure 1 (rebuttal). 
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s this method of analysis may be used with maintenance factor, as well as the most economical cleaning 
f the areas where the dirt schedule, remains a matter of conjecture. 
The difference in lamp depreciation values in the various 


Mr. Taylor, results from the 


cases, however, the test 

1 straight line functions test areas, as pointed out by 
s straight line assumption different burning hours per month as shown in Table I. 
irriving at realistic mainte We certainly agree with Mr. Taylor’s feeling that these 


vals. Considering, for ex tests have ‘‘only scratched the surface.’’ Until deprecia 


foundry, if at the end tion data are obtained covering the several variables which 


lumination readings are he outlines, we believe the maintenance factor will remain 
cording to the straight the most inaccurate element of lighting design. Perhaps 

o luminaire with the cooperation and active interest of illuminating 
per cent. In con engineers throughout the country, using some standard 
lata obtained through the maintenance testing procedures, the needed information 


of 37 per cent might be made available in a relatively short period of 


s known the true time 


Luminous Ceiling Used in Hotel Restaurant 


In the new Fayette Room of Pittsburgh's Sheraton Hotel the luminous ceiling is constructed of 48 corrugated white 

transincent acrylic sheets, each four by five feet in area, ¥,-inch thick with corrugations at 2',-inch intervals. The 

sheets are installed two feet below the 96-inch Slimline lamps, which are spaced on two-foot centers. Illumination at 
table level averages 33 footcandles. Photo courtesy Rohm & Haas Company. 
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A.LA. File No. 31; 


Lighting a Wall Map 


LIGHTING OBJECTIVE: To provide supplementary illumination for a wall-mounted service truck dispatch board. 





Figure 1. 


General Information: Small magnetic plaques are 
used on this 10’ 3” x 7°11” aerial county map to 
show the locations of about vehicles 
equipped with radiotelephones 
from this central office. 


50 service 


and dispatched 


Installation: Figure 2 shows the details of the 
lighting installation. Eighteen 40-watt 4500K fluo- 
rescent lamps provide 40 footeandles on the verti- 
cal map surface. The lamps are shielded by Corning 
Fota-Lite louvered glass. Porcelain-enameled re- 
flectors are used on rows 4, 5 and 6 to reflect the 


Lighting data 
as an illustration 


{ good lighting practice and to aid in the 


Installation at 
Consolidated Edison Company 
of New York 
9 South First Avenue 
Mount Vernon, New York 


= 
z —— 
CORNING FOTA-LITE 
GLASS 


CEILING a 








Figure 2. 


light generally toward the map. Resultant average 
brightnesses are as follows: 

7.7 ft-L 
33.5 ft-L 


Green terrain area of map 
White surrounding area of map - 
Lighting panel viewed at 45 degrees 


(not in line of sight of room occupants) 190 ft-L 


Lighting designed by R. H. MacVean and E. L. 
Kosmider of Consolidated Edison’s Westchester 
Division and installed by the Kent Manufacturing 
Company. 


submitted by Westchester Division, Consolidated Edison Company of New York, Inc. 


design of similar installations 


Published by the Committee on Publications of the Dluminating Engineering Society 
1860 Broadway, New York 23, MW. ¥. 


Series XVI 10-51 


{te ‘on ena ‘WIV 





The Cost of Seeing a Critical Industrial Task 


HE physiological cost of seeing continues to 
offer an intriguing field for research in light 
and vision. One of the most promising meth- 
ods for attempting to measure the “effort” in see- 
ing is offered by the study of muscle action poten- 
tials from the forehead area. These potentials are 
the tiny voltages produced by muscles when doing 
work 
Travis and Kennedy have developed one appa- 
ratus' and Ryan and Cottrell, another,* for mea- 
suring these voltages and both groups have done 
preliminary work in relating them to illumina- 
tion.2* Indications were that ordinary reading is 
not a demanding enough task to supply reliable 
data with this technique, but that a task which is 
diffieult visually might lead to more definite re- 
sults 
Application of the method to some tasks in in- 
dustry showed a correlation between tension level 
and illumination level only when the visual task 
was difficult. There are many advantages to doing 
this type of work in a laboratory, but here a simu- 
lated industrial task must be used, and there is 
always the question of how valid the simulation is. 
Working in the factory involves many difficulties, 
but the great advantage of working with the actual 
task under actual conditions makes the attempt 
worth-while 
In the present project, an effort was made to 
find an industrial task of extreme difficulty, to 
measure the muscle potentials from the frontalis 


muscles and to record them automatically 


Task 


In a factory manufacturing electronic equip- 


ment, female operators form a shaped bend in a 

at whisker” for a silicon diode detector. The 
wire, 0.002" in diameter, has previously been 
welded to a metal pin in the center of a ceramic 
‘vlinder. In the forming process, the long pin is 
placed in a jig and the combination is held in a 
Fig. 1, fastened to the work bench. The 


operator starts a bend by folding the wire over a 


fixture 


knife edge with the closed end of a pair of tweezers 


and then brings down a lever which completes the 


A peper presented at the National Technical Conference of the 
August 27-30, 1951, Washington 
Products Inc., Ipswich, Mase 


Ithuminating Engineering Society 
D. ¢ Author: Sylvania Electric 
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By WILLARD ALLPHIN 


Figure 1. Forming “cat whiskers” for silicon diode de- 
tector. 


bend, producing the shape shown in Fig. 2. 

The three points of critical seeing are: orienting 
the “cat whisker” in the jig; starting the bend with 
the tweezers ; and inspecting the finished bend, Fig. 
3, after removal of the jig from the fixture. The 
fixture is 344 x 4 inches, mounted on a table 744 x 
8 inches making an angle of 25° with the horizon- 
tal. It has been found that seeing is more comfort- 
able when the small table is covered with white 
adhesive tape and this tape is changed when it 
becomes dirty. Holding the left hand over the fix- 
ture, as shown in Fig. 1, may be a further attempt 
to improve the brightness pattern. The bench has 
a top of brown presswood hardboard. 

The “cat whisker” wire is too small for a mea 
surement of reflectance, but this is unimportant 
since it is seen most easily in silhouette. Reflect- 


ances of other surfaces are: 


Ceramic cylinder Approximately 70% 


7 


Jig and fixture 7%-15%, depending upon amount of 
surface wear 

Adhesive tape 61% 

Bench top 9% 


Allphin ILLUMINATING ENGINEERING 





Figure 2. The task, enlarged 13 diameters. 


Apparatus 


Sponge type electrodes moistened with salt water 
are held on the forehead, just over the eyebrows, 
by means of a headband (Fig. 3). Three electrodes 
are used—one being a ground with the pickup 
balanced electrically on each side of the ground 
connection in order to reduce electrical interfer- 
ence. The output from the headband is fed through 
an electronic amplifier, integrator and rectifier to a 


Figure 3. Task and instru- 
mentation. Portable luminaire 
not in working position. 
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photoelectric recording potentiometer. The latter 
produces a curve on a roll of chart paper traveling 
at a speed of 6 inches per minute. 

A cathode ray oscillograph is connected ahead of 
the rectifier in order to keep a constant check on 
the wave pattern and show when a-c interference 
is being received. The normal lighting used in this 
operation is provided by a fluorescent fixture on an 
adjustable arm having two 4-watt daylight lamps, 
at a distance of approximately 4 inches from the 
work and providing approximately 140 footcandles 
at the “cat whisker.” The luminaire used in the 
experimental work occupies approximately the 
same solid angle with reference to the work but 
consists of a bank of six 20-watt fluorescent lamps 
on grounded wiring strips and covered by a 
grounded wire mesh screen. This is 24 inches from 


the work 


Procedure 


The apparatus was set up in a location away 
from the production area to minimize personal 
distractions, and parts were carried to the subject 
so that she could work uninterruptedly. 

In the first phase of the work, the small portable 
luminaire was used and the footeandle level on the 
task was controlled by moving the luminaire closer 
to or further from the work. Measurements of 
tension level showed cyclical voltages with a pro- 
nounced peak each time the subject looked closely 
at the “cat whisker” in starting the bend with the 
tweezers. However, she tilts her head to the side at 
this point in order to better see the whisker, and 
it was found that the chart was actually indicating 
the proximity of her head to the luminaire. 

This was because the electrodes were picking up 


Allphin 





an electric field interference which was present 
even with the lamps switched off. This could be 
almost eliminated by grounding the luminaire, and 
further experiments might have been made with 
shielding the lamps, but in view of the highly 
sensitive nature of the pickup, it was felt better to 
use a larger luminaire further away and control 
the footeandle level by turning the lamps on and 
off. The lowest level was produced by one lamp 
with most of its surface masked. 


Results 


Due to the exigencies of factory production, the 
discomfort of wearing the headband for extended 
periods and the occasional bursts of electrical 


“noise” too strong to balance out, it was not found 
practicable to record any continuous runs of more 
than one hour in length. Runs were made at 1, 
8, 35, 70, 100 and 160 footcandles in various 
sequences 

Other than an occasional sharp peak due to such 
things as talking, yawning, or wrinkling the brow, 
the output took a fairly smooth shape as shown in 
Figs. 4A and 4B. However, it was found that 
there was a measurable slope to the curve for any 
regular portion. With the subject relaxed, the 
curve slopes downward at approximately two units 
per minute. Under high footcandle levels, there is 
usually a downward slope and under low foot- 


candle levels, an upward slope 
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In a relaxed state, the Tufts studies' indicated 
that the tension level would slowly decline until 
the subject fell asleep, at which point, it would 
drop off sharply. Under plant conditions in this 
project, it was not feasible to have the subject fall 
asleep. 

With an upward slope under low illuminaticn, 
the general pattern is for the tension level to climb 
for several minutes, then behave irregularly for a 
few seconds, drop several units and start another 
slow rise as in Fig. 4A. It could be wished that 
these slopes were more pronounced, and an attempt 
will be made in the near future to increase the 
sensitivity of the apparatus, but the slopes are defi- 
nite enough for measurement and have been con- 
firmed by an independent observer working from 
the record tape without knowing the nature of the 
project. 

Fig. 5 gives the results of several runs with five 
subjects. In order to have positive slopes for pur- 
poses of plotting against footcandies, two units 
per minute have been added to all measured 
slopes. Thus, in effect, everything has been tipped 
up in order to bring the relaxation line level. Put- 
ting it another way, the slopes shown in Fig. 5 are 
plotted relative to the slope for the relaxed condi- 
tion. M. C. was inexperienced at the task which 
may account for her somewhat scattered results. 

Although averages in this case have no precise 
mathematical significance, the averages of the 


Pigure 4. (a) Example of ten- 
sion level at 1 footcandle. (b) 
Example of tension level at 
100 footcandles. (c) Example 
of tension level with strong 
glare source in field of view. 
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Pigure 5. Slopes of tension level traces, relative to slope for relaxed state. 


groups of readings have beer plotted for the con- 
venience of the reader in making his own estimate 
The solid line connects the average points and the 
dashed line is a straight-line approximation of the 
solid one. 

Introduction of a glare'source at angle of 60 
upward and slightly to the left of the line of sight 
produced patterns such as that in Fig. 4C. The 
glare source was a 60-watt white incandescent 
lamp. 

At various times, when it did not interfere with 
the primary purpose of the project, measurements 
of production rate were made. In the early stages 
when the portable luminaire was producing inter- 
ference, the count could be made from the peaks on 
the tape. In the later phases, when these peaks did 
not occur, the work was timed with a stop-watch. 
Average increase of production rate in going from 
20 to 100 footcandles was 17 per cent 


Discussion 
If the tension level shown in these results is sig- 
nificant, it represents neither the instant change in 
“effort” which might be expected in changing the 
visual difficulty of a task, nor the long range 
“fatigue” effect. It does seem to show the presence 
of what. in non-technical language, might be called 
“strain.” 
The desirability of doing some work with actual 
industrial tasks on the industrial scene makes it 
worth-while to struggle with the difficulties of 
avoiding electrical interference in a factory, but 


OCTOBER 1951 


there remains much which can be done in the lab- 
oratory with simulated tasks where conditions can 
be better controlled and a completely shielded room 
ean be used. The present work, however, adds fur- 
ther credence to the measurement of muscle action 
potentials as a criterion of the cost of seeing and 
suggests that for this particular task, benefits 
would increase under illumination levels up to the 
order of 1200 footeandles 

While the glare exposure used in this project 
was severe, the response was so immediate and pro- 
nounced that it appears promising for further 
work with less bright sources and at various angu- 
lar positions under controlled, laboratory condi- 
tions. 

The extreme sensitivity of the apparatus to un- 
grounded electrical elements in the surround and 
the absence of cyclical peaks when interference is 
removed, casts doubt upon the curve shown for 
reading the dates of pennies in the discussion of a 
previous paper.* It also throws doubt upon the 
peaks shown for the soldering operation described 
in the same paper, but still implies significance to 
the generally higher tension level under low illu- 
mination. 

As a side-light, the extreme sensitivity to electri- 
eal interference might provide a useful tool to in- 
dustrial engineers in studying some types of fac- 
tory operation. Electrically charged plates mounted 
at appropriate spots could be arranged to provide 
a very sensitive reflection of bodily movements and 


record them on a tape. 
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Conclusions 


further work with 


Subject to confirmation by 
similar and with other tasks, the conclusions can be 


stated as follows 
Measurement of muscle action potentials shows promise 


us a criterion of the physiological cost of seeing 


Field measurements ’ ude on a task such as de 


scribed above, | not f periods of time long enough 


8 task 
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Figure 1 (discussion). 


They are in agreement with our daily experience and with 


what we instinctively feel to be correct. I hope that he will 


continue his excellent work 
We realize today that more important than the quantity 


of light is the quality of the lighting. Thus, it would seem 


that the Allphin technique might very well be applied to 
obtaining data on the effect of non-uniformity in the field 
of view. Certainly this is a highly important subject to all 
of us and it is one where the ordinary methods of attack 
have not been very effective It would be interesting to 


investigate ty the Allphin method the effect of changing the 
reflectance of the desk top, or to find how the cost of 
seeing varies when we change from a uniform visual sur 
round to one with a 3:1 or 10:1 ratio. This might give 
some further justification of the 3:1 ratio recommended by 
the Illuminating Engireering Society. Direet and reflected 
glare might also be investigated by this method 

There is, however, one point on which I wish to offer 
constructive criticism It is on the method of evaluating 
the experimental results. In the past it seems to have been 
customary for illuminating engineers always to represent 
their data by straight lines even when extrapolation leads to 
ludicrous results In the present case, for instance, we 
know that the curve cannot cross the axis so a true repré 
sentation of the data should approach an asymptote of zero 


In the accompanying figure is shown a simple curve 


experimental data are 
The only experimental point which 
eurve is that for 100 lumen ft 


presents an average ef only four observations 


ly not significant 
] 


The point I wish to make is that the illuminating engi 


reer should resist the temptation to represent psychophysio 


ogi straight lines. Rarely, if ever, does the eye 
manner. Thus, we should try to 


represent visual dats y a curve which will not give absurd 


predictions at large values of brightness 
E. Simonson*: Mr. Allphin’s paper is most interesting and 
t iraging for the further development of visual re 

for two reasons: the studies were performed in a 
“miniature job situation,” and a general physiological 
criterion muscle action currents) was used instead of 


the conventional visual acuity measurements, The meth 


*University of Minnesota, Minneapolis, Minn 
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od could be improved, however, by taking the leads from 
several instead of only one muscle group, and by using 
a battery of tests instead of a single method. 

While we wish to congratulate the author on his ap 
proach and design of the experiments, we disagree with 
his evaluation, interpretation and conclusions. A con 
tinuous relaxation trend can be taken as baseline for 
evaluation only when it is linear throughout the period 
of observation. This is quite unlikely, and more informa 
tion on this point would be desirable. The difference in 
the slope of the curves between 1 and 100 ft-c, as shown 
in Fig. 4, is very slight and subject to a considerabk 
error in measurement. No information is given about 
repeat variability. 

It is not surprising, therefore, that the scatter of the 
experiments (Fig. 5) is enormous. While there seems to 
be a trend from 1 to 35 footeandles, it can be safely 
predicted that there is no statistically significant differ 
ence between the means at 35, 70, 100 and 160 footcandles 
Therefore, the results show a beneficial effect of illumina 
tion only up to 35 footeandles. The extrapolation beyond 
160 footeandles is not warranted, and the conclusion that 
improvement will result up to 1200 footeandles is grossly 
misleading. Due to the enormous scatter, it is also futil 
to argue whether a straight line or Dr. Spencer’s equation 
will fit better. Within the wide limits of the seatter, no 


statistically significant difference between a straight line, 


Dr. Spencer’s curve, or other curves could be established 


WILLARD ALLPHIN*: In the verbal presentation of this 
paper at Washington I said, 

‘*In attempting to establish a criterion for the cost 
of seeing, or in attempting to apply it when established, 
one must decide, for any particular project, whether to 
work in the laboratory or in the field. The laboratory 
offers the advantage that extraneous electrical factors 
ean be eliminated by working in a shielded room, and 
that extraneous human influences can be reduced by the 
laboratory environment and the selection of suitabi 

subjects. However, in the laboratory a simulated task 


must be used and this always brings with it the horrid 


LIGHTED NICHES prcvide indirect 
type background illumination in a 
dining room. One single-lamp fluores 
cent luminaire is mounted against the 
wall eight inches above the top edge of 
each niche and is shielded by a frosted 
glass panel which lifts up for lamp 
changing. The four sections of the 
longer wall contain 15-watt fluorescent 
lamps. Photo courtesy Sylvania Electric 
Products, Inc. 
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question of whether or not it is a valid analogy to the 


actual task, 

‘«In the field we do have the difficulty of working 
under distracting conditions both physically and psycho 
logically, but the task itself can be the actual one under 
study, which offers great advantage. Both types of 
approach are necessary and should be correlated with 


each other insofar as possible. It is the factory situa 


tion, in spite of its attendant difficulties, which most 


appeals to me and which was used for this study.’’ 
This, I believe, answers the question raised in Mr. Egeler’s 
communicated discussion. 
At the same time I explained that the original paper had 
been submitted with only the data points given in Fig. 5. It 
was felt that there was a downward trend, but that it might 


be better to leave it to each reader to draw in his own 


curve. However, the Papers Committee requested that a 
average curve be shown, and this was done. 


The extrapolation of the curve is, of course, only specu 


lative and I do not agree with Dr. Spencer that it should 
necessarily approach zero as an asymptote. It is at least as 
reasonable to suppose that it may turn upward again at 


some footeandle level where the task becomes uncomfortably 


bright 
Dr. Spencer’s suggestion that brightness ratios should be 
varied is a good one, but I believe that more work is needed 


with this method on footeandles before we proceed to 


brightness levels. 
Dr. Simonson suggests that voltages should have been 


picked up from several muscle groups instead of just fron 


the frontalis muscles. The Tufts psychologists are familiar 
with the work at Cornell where several pick-up points are 
used, but they still prefer the frontalis. Certainly this is 
more convenient for field work 

As to the statistical reliability of the results, since Dr. 
Spencer is, in effect, saying that the results are better than 
claimed by the author, and Dr. Simonson is saying that they 


are worse, the author would prefer to remain on the side 


lines until the next project provides more data 








Doorways fo ay ee 


HRISTMAS 


Christmas is the season of hospitality, and many home 
makers realize that their front doors can belp to spread 
gaiety and give cheer. To achieve this the Christmas 
decorations are dramatically lighted—for they must be 

lighted to be seen 


=. 
This simple but effective Christmas decora- 
tion was made by the lady of the house, her 
self. Santa's face is of papier mache, with 
pine needles dipped in silver paint forming 
eyebrows and whiskers. The head is mounted 
on a red circle. White cut-out letters form 
the greeting. The entire decoration is illumi 
nated by a projector floodlamp mounted at 
the right upper part of the door 


The white doorway (right) is outlined with 
Christmas tree roping and peeping through 
the greens are a string of lights with star 
shapes behind the buibs. Behind the storm 
door, a big Christmas card made of green 
shiny paper is attached to the front door, 
with white cut-out letters for the greeting. 
A big red bow and pine cones top the card. 
A concealed projector flood lights the whole 
display. 


A “Christmas card” house (below), outlined in lights has in addition to 
strings and laurel roping floodlighting from several locations on the lawn. 


The home maker created this doorway decoration (below right) herself, at 

small expense. Pine roping and outdoor colored strings outline the door. 

Black and white oilcloth and a Santa Claus face create the illusion of Santa 

standing there. The doorway is spotlighted by a projector flood in a bracket 
on the lower step at right. 


Photos and data supplied by Myrtle Fahe- 
bender, Director of Residential Lighting, 
Westingho Lamp Division, Bloomfield, 
New Jersey 
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Transportation Lighting 


Including Buses, Street Cars, Rapid Transit and Railway Trains 


FOREWORD 


This report is the result of two years’ 
work of a committee comprising represen- 
tatives from lamp, lighting equipment and 
public 
boards of transportation and the American 
Transit Association. 


conveyance manufacturers, city 


I.E.S. COMMITTEE ON INTERIOR 
LIGHTING FOR PuBLIC CONVEYANCES 


E. W. Beggs, Chairman 
A. L. Arenberg E. Hatch 
W. N. Bodkin J. L. Heine 
C. 1. Brady, Jr. H. H. Helmbright 
J.C. de la Rosa J. L. Swarner 


E. B. Hallman W. C. Wheeler 


HE GENERAL principles established for 
good interior and exterior lighting apply also 
in the transportation field. However, limited 
supply of electric power and the special basic char- 
acteristics of this power in buses and railway cars 
often make it a more difficult and expensive prob- 
lem to provide interior illumination of recom 
mended quantity and quality. Also, the tremendous 
length of highways and railways, the fact that 
they are used intermittently, and their exposure to 
a wide variety of weather conditions are important 
factors which complicate the lighting problem 

The following requirements are of special impor- 
tance in the transportation field. They apply to 
the lighting of practically all types of vehicles but 
are, of course, more essential in some than in 
others. 


1, Adequate levels of illumination on the reading plane. 
Where the reading matter tends to vibrate, a relatively 
higher level of illumination is needed than for a fixed 
seeing task. 

2. Adequate illumination at special locations to permit 
safe entrance, exit and movement of passengers, 

3. Lighting for fare and ticket collection. 

4. Adequate vision of operator, particularly freedom 
from reflections or glare spots in his field of vision. 


*Approved by the I.E.S. Council, June 1951 
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Report prepared by the 1.E.S. Committee on 
Interior Lighting for Public Conveyances* 


5. Minimum glare and brightness ratios for passengers’ 
eye comfort. 
6. Cheerful and attractive appearance of the vehicle in 


side and also as seen from without. 


Most vehicles are long and narrow, have low 
ceilings and large window areas. Also, the desires 
of the passengers and the loading of the conveyance 
vary. These factors make the lighting problems 
difficult. On the other hand, the position of the 
occupants and of the operator is generally known 
and fixed so that good lighting results are obtain- 
able through a careful study of all phases of the 
problem 

In the transportation field direct current power 
supplies are predominant, a wide variety of volt- 
ages are involved, and power is often limited. For 
these reasons, one of the principal problems is to 
adapt lamps and lighting equipment to the power 
available and particularly to provide suitable pow- 
er for fluorescent lighting, which is discussed later 


under “Electric Systems for Operating Fluores 


cent Lamps in the Transportation Field 


Motor Coach Lighting 


There are two general types of motor coaches 
the city and the inter-city motor coach. The light- 
ing requirements are different for each. 

City Motor Coach 
required continuously during night time operation 


General interior lighting is 


of a city motor coach for speedy loading and un- 
loading, to attract passengers, to illuminate adver- 
tising cards and for casual reading. The level 
should range from 15 to 30 footeandles throughout 
the passenger areas of the coach 

The level of illumination should be measured at 
a point 33 inches above the floor either on the hori- 
zontal or on a 45-degree plane, depending upon the 
design of the coach 

The lighting system generally consists of two 
longitudinal rows of luminaires mounted on the 
ceiling. Each row is located approximately over 
the center line of the seats on either side of the 
coach as illustrated in Fig. 1. The location, number 
and brightness of luminaires should be chosen so 
as to minimize direct glare, reflected glare and 


shadows 
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Figure 1. City bus. Fluorescent luminaires mounted end- 
to-end over the passenger seats provide diffuse semi-direct 
illumination. The 42-inch T-6 instant start lamps used are 
operated from an engine-driven constant-voltage variable- 
frequency generator. Incandescent dome lights each con- 
taining one 2l-candlepower 12-16 volt 8-8 (No. 1141) 
lamp provide standby service when engine is not running. 


Ceilings and upper walls should be of high re- 


flectance in the order of 60 to 85 per cent) to in- 


crease lighting efficiencies; and lower walls, up- 
holstery and floors should be of relatively light 


olors (15 to 30 per cent) to minimize brightness 

ratios in the passengers’ field of view 
Provision should be made for adequate illumina- 
step wells and of the ground area for at 


t feet from the steps. The light sources should 


Pigure 3. Street car. A continuous row of 48-inch fiuo- 

rescent lamps along each side plus one lamp across the 

end provides diffuse direct-indirect illumination. Lamps 

are operated on a special circuit utilizing the available 
600-volt d-c power. 
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Figure 2. Inter-city bus. Individually controlled beam- 
type lights containing 21-candlepower 12-16 volt 8-8 (No. 
1141) incandescent filament lamps are mounted in the 
base of the baggage rack to provide each passenger with 
a reading light. An indirect lighting system comprising a 
cove with incandescent lamps is built into the edge of the 
baggage rack for general interior illumination. 


be designed, located and arranged so as to mini- 
mize the casting of shadows, prevent glare in the 


eyes of both passengers and driver, maintain a 


uniform level of illumination and remain perma 
nently in adjustment. 

Provision should be made for the proper illumi- 
nation of the fare bor or fare collection facilities 
This may be done with a ceiling mounted unit or a 
local light 


Figure 4. Rapid transit car. Direct general lighting is 
furnished by two continuous rows of luminaires using 72- 
inch T-8 instant start fluorescent lamps operating on 60- 
cycle a-c power from a motor alternator. A 42-inch T-6 
lamp is mounted transversely at each end of the car to 
provide additional light in the vestibule. Light-colored 
walls, floors, upholstery minimize brightness differences. 
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Figure 5. Railway coach. Units containing 50-watt 32- 
volt incandescent lamps mounted on the ceiling directly 
over the aisle provide semi-direct general interior illumi- 
nation. Incandescent 40-watt 2-8. inside-frosted show- 
case type lamps are mounted under the baggage racks 
above each double seat to provide adequate light for 
reading and to supplement the general illumination 
throughout the car. The lamps are shielded by dense 
enamel on the sidewalls of the glass, and a lens controls 
the light to produce higher intensities on reading plane. 


Destination signs are ordinarily provided both 
on the front and the side of the vehicle. The signs 
should be legible at a distance both day and night. 
The usual sign is of the single or multiple cloth 
roller curtain type, with white letters on a black 
background. 

Inter-City Motor Coach. 


ing is recommended to illuminate the entire coach 


General interior light- 


to a level of 15 to 30 footeandles. This system is 
used at important stops to give the bus an attrac- 
tive interior appearance and to speed up loading 
and unloading. It is generally turned off when on 
the road to allow passengers to rest or sleep and to 
allow the driver’s eyes to adjust to the brightness 
of the road 

For those persons who want to read while others 
sleep, individually controlled beam type reading 
lights such as those shown in Fig. 2 are usually 
provided. At minor stops, a special aisle lighting 
system of moderate intensity is turned on to facili- 
tate passenger movement without disturbing those 
who are asleep. A low intensity night light system, 
on a separate switch, is often desirable so that the 
driver may clearly see throughout the entire bus. 


Special lights are often provided for the baggage 


compartment. 
For the lighting of step wells, fare boxes or fare 
collection facilities and destination signs, see the 
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Figure 6. Railway passenger coach. Two rows of fluores- 
cent lamps mounted on each side of the car above and 
below the baggage racks provide general indirect car 
illumination and direct lighting for reading. The upward 
component reduces the brightness ratios in the passenger’s 
field of vision. Each row consists of ten 40-watt T-12 and 
two 30-watt T-8 lamps operated from 220-volt a-c pro- 
vided by a generator driven by the car battery. Incan- 
descent night lights located in the seat pedestals provide 
controlled illumination in the aisle. 


recommendations given above for city motor 


coaches 


Trolley Coach and Street Car Lighting 


The general requirements are the same as for 
city motor coaches, but since the amount of power 
available is not limited it is practical to attain 
The recommended cur- 
See Fig. 3. 


higher levels of lighting 
rent practice is 20 to 30 footeandles 


Rapid Transit Car Lighting 


Rapid transit cars are those generally operated 
in trains in subways or on elevated structures, or 
both. The general requirements for the lighting 
are similar to those of city motor coaches and street 
ears but the power available for lighting is rela- 
tively unlimited and more comfortable and effec- 
tive light is ordinarily provided for reading. 

The lighting system generally consists of two or 
three longitudinal rows of luminaires. See Fig. 4. 
The location, number and brightness characteris- 
tics of the luminaires should be such as to minimize 
direct glare, reflected glare and shadows. 

Ceilings and upper walls should be of high re- 
flectance (in the order of 60 to 85 per cent )to in- 
crease lighting efficiencies; and lower walls, up- 
holstery and floors should be relatively light colors 
(15 to 30 per cent) to minimize brightness ratios 
in the passengers’ field of view. 
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Figure 7. Typical railway car electrical circuit showing 


the axle-generator for use with 30-volt incandescent fila- 
ment lamps. 


, 
GENERATOR 








Railway Passenger Car Lighting 


A railway car is basically similar to a rapid 
transit car and so the same general requirements 
apply to both. Rail cars are generally designed 
for long trips, however, and the illumination should 
be planned for more passenger comfort and free- 
dom of movement. 

In the standard railway passenger car most of 
the lighting is ordinarily provided by overhead 
luminaires. Figs. 5 and 6 show typical modern in- 
stallations. If the luminaires are located in the 
center of the aisle, additional units are generally 
located under the baggage racks for comfortable 
reading by the passengers. Adequate illumination 
is required for safety and convenience of the pas- 
sengers on the aisles and the steps, with sufficient 
light provided on the ground or the loading plat- 
form out to a distance of at least 4 feet. 

In railway coaches where passengers may desire 
to read while others sleep, individually controlled 
reading lights should be provided. Also, a special 
aisle lighting system of moderate intensity is usu- 
ally installed to permit safe movement with a mini 
mum of general illumination. A night light system 
is often provided to illuminate the entire interior 
of the car to a low level without disturbing sleep 


ing passengers 


Figure 8. Railway dining car. Continuous rows of 40-watt 
T-12 fluorescent lamps behind valances above the windows 
provide both direct and indirect lighting. 
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The ceilings and upper walls should be of light 
colors with a reflectance of from 60 to 85 per cent 
to increase lighting efficiency; lower walls, up- 
holstery and floors should be of light colors to 
minimize brightness ratios in the passengers’ field 
of view. Glare, especially in the eyes of seated 
passengers, should be reduced to provide eye com- 
fort. 

Special purpose cars such as dining cars (Fig. 
8), lounge cars (Fig. 9) and sleeping cars (Fig. 
10) present individual lighting problems depend- 
ing on their particular design and use. In all, how- 
ever, there should be adequate light for the safety, 
convenience and comfort of the passengers in their 
normal activities. 

The following table shows the current recom- 
mended lighting levels for various activities in rail- 
way passenger cars. 

Reading and Writing* 

Casual foeteandles 

footeandles 
Dining 15 footcandles 
Social Areas 15 footcandles 
Tavern 10 footeandles 
Steps and Vestibules 10 footeandles 
30 footeandles 


Prolonged 4 


Mirror (on face) 


*The 40-footeandle level of illumination is preferred because of 
vibration of the seeing task 


Lamps and Electric Power Systems 
For Transportation Lighting 


Lamps.—In general, the majority of conveyances 
now in operation are lighted by incandescent fila- 
ment lamps, but in the postwar years, there has 
been a decided trend toward fluorescent lighting in 
the newer units. The high efficiency, long tubular 
shape and low brightness of the fluorescent lamp 
make it well suited to vehicular lighting. However, 
few public conveyances have the normal 60-cycle 
118-volt alternating current for which most fluo- 
rescent lamps and accessories are designed ; conse- 
quently, special electrical system have been devised 
to facilitate the use of fluorescent lamps in this 
field. 

The efficiency of lamp regulators used with either 
incandescent or fluorescent lamps on direct current 
is approximately 80 per cent; motor alternators 
used to provide a-c average 60 per cent. The 
overall efficiencies of transportation lighting sys- 
tems are usually compared on the basis of battery 
watts required for equal lumens (or lumens per 
battery watt. For example, a 40-watt T-12 4500K* 
preheat start fluorescent lamp and ballast** require 


*Also called “cool white 

**Ballast power consumption and lamp lumen outputs may de 
obtained from the manufacturers or from Section 8 of the JES 
Lighting Handbook, Second Edition. 
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Figure 9. Railway parlor car. A central continuous double 

row of shielded 15-watt T-8 fluorescent lamps operated 

on 110-volt a-c provides semi-indirect general illumina- 

tion. Reading light is supplied by 75-watt incandescent 

filament lamps mounted above diffusing glass in the bag- 
gage rack over each chair seat. 


48.4 watts (55 watts of ran instant start lamp) ; 
since the motor-alternator used to provide 118-volt 
a-c power has an efficiency of 60 per cent, 80.7 
watts per lamp (91.7 for instant start lamps) are 
required at the battery; with a lamp output of 
2250 lumens** this system gives 27.9 lumens per 
battery watt (24.5 for instant start A 14-watt 
T-12 4500K* lamp operating on 60-volt direct cur- 
rent with ballast and regulator requires 27.8 bat- 
tery watts and provides 17.1 lumens per battery 


watt. 


‘ 
TO AXLE 


ORIVEN 
Figure 11. Typical circuits for operat- GENERATOR 
ing fluorescent lamps in the transporta 


tion field: (a) and (b) Circuits for 





(c) Circuit for operating 14-watt fluo- 
rescent lamp from 60-volt a-c power 
supply. (d) Circuit for operating pre- 
heat fluorescent lamps from d-c power 
supply (110 volts or higher). (e) Cir- 


TO AXLE 
ORIVEN 
GENERATOR 





DEVICE 
BaTTE P 
(oe) Ld \ I 


converting available d-c to 60-cycle a-c. ny. 
REGULATOR 


Figure 10. Railway bedroom. Five 14-watt T-8 fluorescent 

lamps in direct cornice-mounted units provide general 

illumination. This type unit can be used in roomettes 

also. The small fluorescent lamp mounted on the ward- 

robe supplies supplementary lighting for reading in a 

seated position and serves as a bed lamp for the lower 
berth. 


Electric Systems for Operating Fluorescent 
Lamps in the Transportation Field.—Fluorescent 
lamps were primarily developed for a-c operation 
and are generally more efficient and satisfactory 
when operated on a-c, but a d-e power supply for 
lighting has been the accepted standard in the 
transportation field until recent years. Certain 
sizes of fluorescent lamps may be operated directly 
on the d-e available on the vehicle or a-c may be 
generated from the available d-c supply by means 
of various types of conversion units. 
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TABLE I.—Vehicular Power Supplies Suitable for Fluorescent Lamps. 
Circuit 
Diagram 
Pig. 11 


Locations Used Comments 


Voltage Prequency 


b 


With d-e 
sistance type ballast is used to control the current 


operation of fluorescent lamps, a re- 


Ballast loss should be included when determining 
Also, 
the direction of the current flow through the lamp 


the total power required for the lighting 


should be periodically reversed to prevent the re 
duction in light output at the positive end of the 
lamp caused by the gradual drift of the mercury 


to the negative end. The useful lamp life on d-c 
burning is reduced to approximately 80 per cent of 
that on a-c burning. Special provisions are needed 
to assure dependable lamp starting at low line 
voltage and at lower ranges of ambient tempera- 
ture 

If a power conversion is necessary, it may be 
advisable to convert to 60-cyele a-c which permits 
the use of standard lamps and auxiliaries. How 
ever, special combinations of lamps and circuits 
such as, for example, 400-cyele a-c may be used for 
such as for example 400 cycle a-c may be used for 
specific applications. The power losses in the con 


version unit should be included in the total power 


required for the lighting 


rhere are two common methods of conversion in 
use to produce a-c from the basic d-c power sour: 


available 


Rotary Machines Such devi : converters, 


yr alternators, ooster v r " . e being used 


voltages to generate iou ¢ output voltages 


Gasoline-electric or diesel electric equipment is being 


made available for mounting 


“head-end” a-c power system. 


2. Vibrator and other ir 


terruptir 
a pulsating d-c energy use a trar 


required a-c output voltages 
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Must be converted to a-c. Cith 118-, 208- or 236-volt 60-cycle a-« 
standard lamps and auxiliaries may be used. Other voltages and 
frequencies require special auxiliaries 

14-w 12” T-8 and 15” T-12 d-c lamps with special d-c auxiliaries 
All other lamps require conversion to a-~« 

* T-8 or T-12, 20-w 24 


auxiliaries 


may be used 
l4-w 12” T-8, 14-w 15” T-12, 15 x 
T-12, and 25-w 33” T-12 lamps mn 


Other lamps require higher d« or conversion to a- 


used with d« 


’reheat bipin base lamps using , c auxiliaries Other 


ps require onversion to a 


All sizes of preheat and imstant start lamps up te and including 
72” lone with special d suxiliaries. Frequent power interruy 
tions ande wide variations in voltage and temperature may r 

pecial hot or cold cathode lamps for satisfactory perform 


A constant voltage variable frequency alternat« t 


ov is driven a 
varying speeds by vehicle engine Transformers provide open 
auxiliaries 


cireuit voltage required and special reuits and 


operate specific instant start and slimline fluorescent lamps at 


proper current values 
Special 25-cycle ballasts available 
ctionable Conversion to 60 cyck 


types and sizes of lamps if suitable ax 


The ballasts and all auxiliary equipment should 
be properly designed for good lamp performance. 
They should not overheat and should provide ample 
open cireuit voltage, good wave form and proper 
operating current for the lamps. If ordinary com- 
mercial ballasts and starters are used, the frequen- 
ey and voltage of the a-c power should be con- 
trolled and the operating current of the preheat 
type lamps should be held within +15 per cent of 
the rated values in order to obtain satisfactory 
lamp life. Special combinations of lamps and 
auxiliaries may be used, however, to meet certain 
conditions where wide ranges of voltage or fre- 
quency, or both, are encountered 

The best electrical system and the preferred 
types of fluorescent lamps to be used are deter- 
mined largely by the type of electric power avail- 
able in the vehicle. Table I lists each important 
type of power now encountered in the transporta- 
tion field and the fluorescent lamps which may be 


operated on it 
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LIGHTING NEWS OF CURRENT INTEREST 


National Technical Conference 
August 27-30, 1951 — Washington, D. C. 


About 765 


tending the 1951 


guests at 
Teel 
that 


delegates and 
L.E.S. National 
nical Conference can all testify 
Washington, D. C. in August is a de 
lightful The 


was pleasant, the relative humidity low 


place to be temperature 


any fears to the contrary were abso 
lutely unfounded 

The real suecess of the Conference had 
nothing to do with the climate, however 
It was the result of planning, an unusu 
ally full 
and social activities, and wonderful hos 

host 
Hotel, 


Conference, had a 


technical sessions 


program of 


pitality of all members of the 


(Capital) section. The Shoreham 


headquarters for the 
happy combination of facilities for either 
recreation or serious business, which con 
little to the 


tributed no excellence of 


this year’s Conference 


TECHNICAL PROGRAM 


Forty-five technical papers presented 
in fifteen sessions, comprised the techni 
eal program. Properly speaking, however, 
the many technical committee meetings 
held 


also be considered a part of the technical 


No less than 


throughout the Conference should 
32 technical com 


held 


four days, many of them being scheduled 


program 
mittee meetings were during th« 
for breakfast, luncheon, dinner and even 
ing, so as not to conflict with the Papers 
Sessions. The presence in one place, at 
one time, of so many members afforded a 
chance not to be missed to hold commit 
tee meetings with full personnel. 

An especially interesting meeting was 


held 
and Highway Lighting Committee when 


Wednesday evening by the Street 


25 members toured Washington in six 


private cars to inspect the street lighting 
of the city. 

Another notable meeting, not listed as 
Session, was the 


a Technical Papers 


meeting on Military and Civil Defense 


Lighting held Tuesday evening in the 


main ballroom. Attracting a large at 


tendance, this meeting was an especially 
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timely and valuable symposium on Light 
Defense. Many) 


directly 


ing for military and 


government peopl concerned 


with the subject participated, and to the 
extent allowed by security discussed 
light 


this 


problems relating to defense and 


ing. A detailed list of speakers at 


meeting is given at the end of this re 


port 


Procress Report 


A detailed account of this ever-popular 


report on developments in the lighting 
field may not be necessary in print. Even 
before Alston Rodgers, Chairman of the 
Progress Committee, arrived in Washing 
ton, he had been requested to present his 
report at a number of section meetings 
Most of the 


Society members therefore, may have an 


and regional conferences. 
opportunity before the year is out to see 
it for themselves 

They 


interesting 


Valuable 


information is dra 


have a treat in store 
lighting 
matized in its presentation, in Mr 
manner, to form a 
seeing. Those section 
should be packed 


Certainly this session at Washington was 


Rodgers’ inimitable 


show well worth 


meetings featuring it 


even find a seat 
hundreds considered that Wed 
highlight of the Con 


Late comers could not 
an many 
nesday evening a 


ference, 


OPENING SESSION 


Conference was offi 
Monday, 
Hartenstein offi 


The 
cially 


August 27, with R. F. 


Washington 


opened at 9:30 a.m. on 


ciating as Chairman of the opning ses 
An invocation by Canon Luther D. 
U. 8. 


s10n. 
Miller, Chaplain 
Army 


(Major General 
of the 
ton Cathedral, opened the proceedings. 


retired), Canon Washing 
The Address of Welcome was given by 
Mr. R. Roy Dunn, President of the Poto 
mac Electric Power Company. 
Mr. A. 


tary, presented his 


H. Manwaring, General Secre 
report on the Soci 
ety’s activities during the past year. Mr. 


Manwaring included in his presentation 
slides of some of the offices of the new 
LES 


process of 


headquarters, which were in the 


being completely redecorated 
and relighted to Recommended Practice 
text of Mr 


published in the 


Complete Manwaring'’s re 


port will be December 
1951 


ING. 


issue of ILLUMINATING ENGINEER 


Walter 


Address (se¢ 


Sturrock 


text 


President presented 


his Annual page 431 
September, 1951 IE 
by an address on the Society’s aims for 
1951-1952 by President-elect 8. G. Hib 
text page 434 September, 1951 


which was followed 


ben (see 
IE 

Mr. Arthur A. 
interesting account of the meeting 
of the 


Brainerd presented a 
most 
Internationale de 


Stockholm, 


Commission 
held in 
last June and July. 

Another 


l’Eclairage Sweden 


interesting feature at the 
opening session, was the presentation by 
President Sturrock of an illuminated cer 
tifieate to the National Bureau of Stand 
ards on the occasion of their 50th anni 
Wallace R 


the certificate for the Bureau 


versary. Dr Brode aceepted 


LIGHTING Service Forum 
The 


Committees Lee 


Lighting Service 


seope of the 
Tayler, Chairman) as 
published is ‘‘to stimulate discussion and 
technical applications of lighting recom 
They did 
The Lighting Serv 


mendations, ete. etc.’’ indeed 
stimulate discussion 
ice Forum presentations have been grow 
ing in popularity year after year—it is 
to be one of the 


getting Conference 


‘*musts’’ for wives as well as delegates. 
This year’s show will add to that popu 
larity, without a doubt. A more enter 
taining manner of getting across sound 
factual information on Planned Lighting, 
and how the Industry and the Society 
serves the country, is difficult to imagine. 


This 


sented a production called ‘‘ Subpoened.’’ 


year’s inspired committee pre 


The audience (standing room only) were 
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Upper left, Dr. W. A. Brode of National Bureau of Standards, accepts Anniver- 

sary Certificate from Pres. Sturrock. Lower left, 8. G. Hibben pins Past-Presi- 

dent's emblem to lapel of Mr. Sturrock. Directly above, scene on boat trip to 
Mt. Vernon. 





Cus erence Highlights 





At left, “Mystery Witness” Pres. Sturrock is 
congratulated by Senate Investigating Com- 
mittee as finale of Lighting Service Forum 
program. Below, head table as regrouped by 
the photographer. Pres. Sturrock, center, is 
flanked by George Clark, Chairman of the 
Conference, and Mrs. Clark. 
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One of the many breakfast committee meetings held 
during the Conference is shown at left. In this case 
the Publications Committee with (left to right) R. G. 
Slauer, E. H. Church, H. H. Magdsick, J. M. Stedman, 
Ruby Redford, R. W. McKinley and C. E. Ellis. Absent 
was E. C. Huerkamp, Chairman. Teenagers are shown 
below, at a Splash Party and in a group. 





as | 
President Law Golf Trophy is presented to Membership Campaign checks are presented to C. B. Pederson, 
M. L. Bettinger, winner, during ceremonies at Cc. N. Laupp and M. L. Bettinger. 
Banquet. 


Gavel Award is accepted for New Orleans A favorite spot for relaxation and/or business talk was the 
Section, this year’s winner. Shoreham’s spacious verandah. 
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the night before by the Conference’s 

Publicity Committee, Harry Grattan, Jr., 

Chairman, and A. A. Fox, Committee mem- 

ber as Editor. This daily sheet mimeo- 

graphed under an attractive masthead, 

was one of the most useful things sup- 

plied to delegates. With so many activ- 

ities, some conflicting as to time, many 

desirable features could have been missed 

without this daily reminder of what com 

mittee meetings were scheduled and 

where, deadlines for picking up tickets, 

starting time of various Sessions, listing 

of tours, ete., ete. The sheet also included 

amusing items about the Conference, and 

all kinds of information of interest to 

delegates. Hard work but a most worthy 

project for all Conferences of this size. 

ENTERTAINMENT 

The flash bulb erased the punch from this picture of a scene during the finale of There is a hazard, in reporting on the 
the Progress Report. In the demonstration of black light, only sox, ties and caps, entertainment features available at the 
and/or sweaters and shorts of the participants were visible. Washington Conference of giving the 


impression that no work was done. With 


45 papers, 15 technical sessions, and doz 


ll subpo d to tent cefauve ike W itnesse de appearance ) 
all subpoened attend a Kefauver-lik itnesses (In order of appearance ens of committee meetings, this was far 


Senate Investigation of what the Society 1 Industrial Lighting from the ease. Nevertheless, for visiting 


does and how lighting benefits the na a. Safety—Robert Zahour ladies and delegates between sessions and 
the Progress Report, this b. Proteetive—George Bogard during the evening, a very fine enter 
to go on the road—it enter Street & Highway Lighting tertainment program had been planned 
it educates BF. M. Zabel by the Ladies Reception Committee, Mrs. 


vestigating ( ommittee was com Office Lighting Audrey Gibson, Chairman. 
Senator Lee E. Taylor (R Harry Grattan An informal greeting party started it 
Chairman Senator Clarence . off Sunday afternoon, held in the beau 
School Lighting . . 
and Senator J. M. Sted R Pal tiful enclosed sunporch of the Shoreham. 
» oy almer . 
*onnsvivania Senator J } . Trips were available to the Electric 


Pennsyly ; Senator James . Home Lighting Playhouse, the Pageant ‘‘ Faith of Our 


Massachuse Investigating Katharine Goodall Fathers,’’ a grand tour of historical sites 


Jan Re olds 
n Reynol including Arlington, a tour of several 


Myrtle Fahsbender foreign Embassies, Washington Cathe 
Commery dral and numerous others. 

A ladies luncheon was held Tuesday 
ildebrand noon at which the speaker was Mrs 
ercial Lighting Savilla M. Simons, Assistant Chief of 
Mavnard the Health, Manpower and Education 
amp Mansuacturers Division of the Technical Cooperation 
Administration of the Department of 
State. Mrs. Simons’ subject was ‘‘Hu 
man Welfare in Our Foreign Policy.’’ 
Also on Tuesday afternoon, some 100 
ladies had tea at Blair House, temporary 
home of President and Mrs. Truman. In 
Mrs. Truman’s absence the ladies were 
received most charmingly by Mrs. Alben 

Barkley, wife of the Vice President. 


production 


. : Almost the entire Conference adjourned 
the performance , 
: Wednesday afternoon to take a three 


east was undoubt 
F mas hour boat trip cruising down the Poto 


very able stage direction ’ . 

: 2 ——— mac to Mount Vernon, home of George 

Allison Long who rehearsed : st 

: ; Washington. The trip included over an 

er all Saturday evening ‘ 

ee re hour’s stop-over at this national shrine 
to go through the mansion and roam 
am ndants y Newspaprn through the beautiful gardens. 

Dona Faust Highlight of the entertainment pro 
Press Photographer oO oop ily newspaper titled Highlights gram was the President’s Reception and 
Court Clerk—Gleason Soll nd Reflections came out early every Banquet held Thursday evening. The 
Court Stenographer—Ruby Redford norning during the week of the Confer- setting was outdoors on the terrace of 


Page—Dick Carney ence, put out during the small hours of the Shoreham, at the edge of the hotel’s 
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Dick Slauer as cameraman at the Serv- 


ice Forum play. 


George Ainsworth arrives. 


R. F. Hartenstein, National Conference 

Chairman, W. A. Brode, National Bu- 

reau of Standards, G. W. Clark, local 
Conference Chairman. 


Mystery Witness Walter Sturrock 
testifies. 
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Some people never stop working. A. A. Brainerd and L. E. Barbrow check dis- 
cussions while cruising the Potomac. 


spectacular colored fountain As 
the 
evening was balmy, neither too warm nor 


A beautiful 


prom 


ised, stars were out overhead, the 


‘ 


setting for a de 


too cool. 


lightful party. 
AWARDS 


made during the 
ceremonies at the Chief 
these the the 


President’s Pin to Walter Sturrock. 


Several awards were 


Banquet. among 
Past 
The 
by the in 
coming President Samuel G. Hibben 
Both Mr and Mr. Hibben 
e also presented with gifts in appre 
their 
Mr. Sturrock 


was presentation of 


pin was placed on his 


lapel 
Sturrock 


iation of services to the Society 


received from the Capital 
tray carved from wood 


Section an ash 


from the White engraved with thé 
Mr. Hibben 
was presented with a gavel also of woo! 
from the White House. 


The Chicago Section, who will be host 


House, 


commemorating date and 


presented one 
Hibben, its 


mate to be received next year in Chicago 


Conference, 


of two to Mr 


to the next 


pipe of a set 
Gavel Award 
(the 


Columbia 


and anvil 
British 


awarded 


gavel 
the 


An attendance 
gift of 
1948 
the 
traveled the farthest in the greatest num- 


latter a 


Section, winner) is each 


year to section or chapter having 
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the 


This year’s winner was the 


bers, in percentage of total group 
mem bership. 
New Orleans 
the St 


Georgia Section, third; and Chicago See 


Section. Runners up were 


Louis Section in second place, 


tion, fourth. 


Membership Awards 

Winners of the Membership Campaign 
1950-1951, under the general 
James H. Hull of Moines, 


Iowa, Chairman of the Membership Com 


for diree 


tion of Des 
mittee, were announced at the Banquet 
The competition is held between sections 


and chapters, based on a prescribed for 


mula of a membership quota of 20 per 
eent for chapters three years old or less 
and 12% per cent for sections and chap 
ters over three years old. The campaign 


is held in two parts, for total member 
ship, and election to member grade. 

In the Total 
first of $50.00 


Ohio Chapter. 


Membership Campaign, 
to the North 
Mr. M. L. Bet 
tinger, Chairman of that Chapter’s Mem 
bership the prize 
cheek from Mr. Sturrock for his Chapter 

Second prize of $40.00 was awarded to 
Milwaukee Section. Mr. Charles N. 
Laupp, Chairman of the Milwaukee Sec 


prize went 


western 


Committee, received 


tion, accepted the check for his group. 
Third prize in the Total Membership 
was awarded 


Campaign, totaling $22.50, 
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Peder 


Section 


Mr. Cc. B 


Chicago 


to the Chicago Section 


son, Chairman of the 
received the check 
Campaign for Member 
Half of 


of £50.00 went to the 


s tied for first place 
award 
to the 


Mountain Section and half 


Rock 


San Jacinto Section. Mr. H. P 


Rankin 


yweepted the check for $25.00 for the 
Mountain Section. Mr. Floyd A 
Vice 


cheek of $25.00 


Rocky 


Covington, Southwestern Regional 


President, accepted the 


for the San Jacinto Section 


‘up for Golf 
4} 


Conferences was 


Mr. M. I 


» Char 


Bettinger of 
rm Oh 
esented to the 
President of 
The trophy is 2ced 
each National Confer 
1s-hole 


basis 


handicap 


won by George Ainsworth at 


iff Convention in 1924. Among 
ire: I F 
to Convention 
es Swampscott 


Delavan 19 


winners 
Brooks Chassaing 


ew Moore 


hairman 
presented the priz 


Banquet 


Grade, 


TEENAGER PROGRAM 
About 59 teenagers, sons and daugh- 
ters of delegates, attended the Washing 
ton Conference. These young folks had a 


wonderful time, thanks to an excellent 
all planned out for them by a 
Mrs. J. P. 


Barbrow, Co 


program 
special committee headed by 
and Mrs. L. E. 
Other members of the Teen 
Mrs. 


Benjamin Good 


Bachman 
Chairmen 
augers Program Committee were 
George W. Clark, Mrs 
man, Miss Bayla Goodman, Miss Anne 
Goodman, John Bachman, Harry Grattan, 
III, and Michael Wueste. 

had a room 
Here 


a television set, record player, 


The young ‘‘delegates’’ 
ill to themselves as headquarters. 
they had 
and tables, 
bulletin board and every 
They all checked 


to make plans and get in 


eards comie books, magazines, 
convenience of 
a headquarters office. 
n here daily 
touch with one another 

The teenager included a 
Splash Party at the Wardman Park out 
a pienic in Rock Creek Park, 
(for 
Park Commission 
equipment). A tour of the 
Wednesday 
showed the 


program 


door pool; 


including badminton and baseball 
which the Washington 
furnished 


F.B.I 


luring 


was made morning 


which guards group 


the Bureau’s facilities for crime detec 


on. In 


to demonstrate the 


the basement, a G-man fired two 

type of arms 

and where the men practice marks 
Dp 

On the boat trip to Mount Vernon, the 

stuck 


rty inging all the way 


together in their own 


teenagers 


made a tour of 


lunch at the Su 


On Tuesday they 


Washington, having 


preme Court Building 


At the Banquet, all dressed up in for 


mal clothes, they had their own table 


Hard-working member, Berlon Cooper of McGraw-Hill, who together with R. C. 
Blatt took over 300 pictures at the Conference for the Scrap Book and Journal. 
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Conference Attendance During Last 
Ten Years 

1942 
1943 
1944 Chicago, 
1945 No 
1946 Quebec, Quebec 807 
1947 605 
1948 
1949 
1950 


1951 


St. Louis, Missouri (2-Day 516 
New York, New York (1-Day) 126 
Illinois 721 


Convention 


New Orleans, Louisiana 
Boston, Massachusetts 
French Lick, Indiana 668 
Pasadena, California 

Washington, D. C. 


CONFERENCE STATISTICS 


Official 1950 Con 
was 765. Of the 


Chapters, 39 


registration of the 
ference Society’s 50 


Sections and were repre 
One member each 
and 


from the 


sented in attendance. 


from Honolulu and Bermuda 


Canada, 19 of 


Section. One 


came 


24 from these 


Toronto member (Elmer 


Smith from the Puget Sound Section 


traveled over 3,000 miles, farthest of any 
New York 


number registered with 


Section or Chapter delegate. 
had the 


81 members, Chicago 


largest 


Section next with 


54 members 


SpeciAL ACKNOWLEDGMENTS 


Acknowledgment and thanks should 


go to the companies by whom the many 


committee workers for the Conference 


are employed. The time and facilities 


thus donated made the Conference the 


success it was. Splendid local guidance 


and direction the Confer 
ence by Mr. G. W 
Electric 
the Conference 


R. F 


Company as 


was given to 
Clark of the Sylvania 
Products, Ine., as Chairman of 
Executive Committee. Mr. 
Ohio 


Chairman 


Hartenstein of the Edison 
National of the 
Conference Committee gave unstintingly 
of his time and efforts 

Special acknowledgment should go to 
of the 


planning and executing this Conference. 


every member many committees 


For the record, some of the members who 


contributed time and talent to the sue 


cess of the Conference are: 
National 


R. F. Hartenstein 
Vice-Chairman, W. ¢ 


Technical Conference Committee 
Chairman; H. P. Steele, 
Brown, R. W. Butts, 
George W. Clark, J. C. Forbes, A. D. Hinck 
ley, D. W. Prideaux, J. 8. Schuchert, L. E 
Tayler, M. N F. I. Wilson 


Waterman 


Papers Committee 

Hoyt P Chairman; H. W 
Chairman, R. D. Bradley, P. H 
Caroline E. Horn, R. W. McKinley 
Reid, H. L. Wright, R. R. Wylie, R. M 


Horn, Vice 
Hildebrand, 
K. M 
Zabel 


Steele 


Lighting Service Committee 

L. E. Tayler, Chairman; Norman H 
C. J. Berry, George T. Bogard, D. P 
J. C. Forbes, Katherine T. Goodall, H 
tan, Jr.. P. H. Hildebrand, Paul F 
Roger Maynard, Roy A. Palmer, G 
Younglove, R. L. Zahour 


Barnes, 
Caverly, 
Grat- 
Kyack, 
Wilson 


Conference Executive Committee 
George W. Clark, Chairman 

Vice-Chairman; Harold V 
Schuchert, Regional 


Louis E. Bar 
Oerting, Sec- 
Vice- Presi 


brow 
retary; J. 8 
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Past-President’s Luncheon—held during the 
recent Conference. Around tabie, 1. tor. H. H. 
Magdsick, L. H. Graves, 8. B. Williams, L. E. 
Tayler, C. H. Goddard, Pres. Sturrock, Pres.- 
Elect Hibben, A. E. Wakefield, Willard 
Brown, W. F. Little, Dr. Ward Harrison. 


dent; J. P. Bachman, Ernest Boghosian Lewis 
Cleary Carl G Estabrook A I 


Mrs H I 


Grattan, Jr.. H. L. Guiney nence Commitioe 
Teele, F. S. Walters, C. S. Woodside G. Estabrook 


Attendance and Publicity ¢ 
Andersor Commettes 
Freeman son 
Maddox, F. 8 . 


H. Grattan, Jr., Chair 
L. E tarbrow, A. A 


Knudstrup, Cr 


Chairmar 


Entertainment Committe 
H. L. Guiney, Chairmar 
Melton, A. R. Mitchell 
Norris 

Transportatior 


Ernest Bo 


Sports Committee 
J. P. Bachman, Chairman 
k Holmes, T. J 
Reception Com 
R. P. Teele 
Buel, Mrs 


Comn 


Woodside, Chairman ristration, C. P 
N. L. Griffin, Technical Sessions 
Jy West Ballroom, ¢ A. Doug 

H. ¢ Smith, ©. ¢ Pickell, G. F Schraudt 

Main Ballroom, A. J. Buckley, T. J. Pro 
ector. Alvan G. Walker, Jr I WwW 
Other Function t. E. Holmes, Ben 


Long 


Ferguson 
Good 


an, 7 





Program of Technical Sessions 


Ope ning Sessior 


August 27, 


Monday, 


R. F. Hartenstein, Cha 


Invocatior 
U.S.A 


t Cathedral). 


Address of Welcor 


Technical ) Parallel Sources 


President Monday Afternoon, August 27, 1951 
eral I 
Chairman 


Norman Macdonald, 
Kirk M. Reid, Dise 


Our Sox 
Westinghouse Electric Cory ssion Orga 
Highlights of the C.I.E. Meetings in Stockhe 
National Co perating Characteristics of 
Jerome, ( 


Products 


by the President o . s ‘ 
Philadelphia |} ent Lamp—Charles W 
Sylvania Electr 


Stiles 


Standards \ r Correction and Other 


National jureau of 
National Bureau of Standards Lamp 


W estinghouse 


vements n Mercury 


Announcements by Chairman, Conferer Ss. Til 
ecutive Committee George W ark 
Products Inc Factor ‘ r Performance of Indicator 


Ferree, J. D. Lash 


vania Electri 
General 


Technical Session—General Bloctrie 
Discharges George 


Westinghouse 


Low Pressure Mercury 
Meister, Thomas H 
Electric Corp. 

Mercury Vapor Lum Cireuitse—C. H 
G. A. Freemar Db. W 

ise Electric Corp 


Heine 


Monday Afternoon, August 27, 1951 


G. W. Beals, Chairman Bases 
Rowten, Westing 


R. D 


Bradley, Discussion Organizer 


Lamps at Low Ambient 
Townsend, H E 
Corp 


Fundamentals of Lighting Cost Analysis A ¢ Starting Fluorescent 
Barr, C. I Amick, General Electric Co Temperatures R f 
Modern Bachman, Westinghouse Electric 
Fred J 
Coefficients of Utilization for Luminaires with 
Concentrating Distributions—J R 
John J Neidhart Westinghouse 
Corp 
A New 


Lighting Economics 


Champion Lamp Works 


Concepts of 
Vorlander 


Lighting Service Forum 


Jones 


Electri Monday Evening, August 27, 1951 


Laboratory for Lighting Design Deata Lee E. Tayler, Chairman 
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Technical Session—General 


Tuesday Morning, August 28, 1951 


R. L. 


Robert R. Wylie, Discussion Organizer 


Biesele, Jr., Chairman 


¥ Fluorescent Fixture 
D Tillson Consulting 
“ducts, In 

escent Luminaire Bright 
John J. Neidhart, West 

Corp 
Distance to Candlepower Distribu 
Fluorescent Luminaires—C aroline 
William F. Little, Ernest H. Salter 

Testing Laboratories, Ine 

k Fenestration and the Interflection 
D. E. Spencer, University of Con 
Brown University 
Pitts 


i J. Stakutis 
Kingsbury Rk. W McKinley 
Corning Corp 

Daylight to In 

Iiumination (1.E.8 

Harry Helson 
Judd, Na 

Martha H 


olor Changes from 

andescent Filament 
Research Fund Report), Dr 
University of Texas, Deane B 
Bureau of Standards 


Brooklyn College 


tional 


Warr 


Technical Session (Parallel Aviation 


Lighting 


Tuesday Morning, August 28, 1951 


L. B. 


D. C. Miller, Discussion Organizer 


Moore, Chairman 


Aircraft Lighting Fred 
Alsher Aero Medical 
Naval Experimen 


Visual Problems in 
David 
Laboratories 
tal Station, Philadelphia 
Visual Aids for 
trok—Martin A 
York Authority 
sion 


R. Brown, 
Equipment 


Airport Ground Traffic Con 
Warskow, Port of New 
Airport Engineering Divi 


(Continued on page 15A) 
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JEFFERSON Series 


virements of proposes 


Meets all ‘stand ard association Test 


i 


a“ 


Ask for ih 


JEFFERSON 

254-511 Ballast i 
430 MA 

118 Volt, 60 Cycle 


For Improved Operation of 
Two 96T12 Fluorescent Lamps in Series 


The new Jefferson Ballast for 96T12 Lamps is com- 
pact, lighter weight, quiet, and cool operating. The 
unique new design assures longer ballast life, greater 
lamp life, and better all around fixture performance 
and user satisfaction. 
POSITIVE STARTING — even 
at voltages as low as 106 
Volts— with no detrimental 


effect to lamp life. 


POSITIVE STARTING 





FQUENCE BALLAST 


Beet Sw i 
Duly 


ong 


CERTIFIED 


Member, Certified 
Ballast Manufacturers 


Unique Design Insures Rated 


Lamp Life and Light Output Cool and Healthy 

With full wattage delivered to the 
lamps, the temperature of the Jef- 
ferson Ballast remains low—well 
within the A.S.A. limits for tem- 
assures maximum light output, perature rise. A cool ballast means 
full rated lamp life and no long healthy ballast life and better 
noticeable variations in bril- lamp performance. 

liancy of the two lamps. 


Over 35 years of specialized re- 
search engineering, and trans- 
former manufacture has resulted 
in a unique basic design which 


Full Rated Wattage 
Delivered—Lower Loss s No Hum to 


Maximum wattage is delivered ‘ rs} | 

to both lamps, yet ballast oper- () - Bother You 
ating temperature is held to a 
minimum. Results are unlimited 
ballast life and greater lamp 
brilliance. Efficiency is indicated 
by a wattage loss of only 29 
watts. 


Here again unique design and 
construction features along with 
traditional Jefferson manufactur- 
ing skill eliminates audible hum. 


JEFFERSON ELECTRIC COMPANY =» Bellwood, IIlinois 


in Caneda: Conadian Jefferson Electric Co., Lid., 384 Pape Ave., Toronto, Ont. hit — 


Maltasy @, 

7 4 
~— t 

| a 


SERIES SEQUENCE | Se ‘ 


Write for Bulletin. a "W 
for complete details on 
the new Jefferson Series 
Sequence Ballast. 





The LIGHT-TIGHT DUO-FRAME 


DAY-BRITE’S newest recessed lighting units 


Just mount these handsome, new Day-Brite fixtures and stop 
worrying about ceiling damage, paint scrapes, or unsightly 
finger marks . . . caused during installation, cleaning or re- 
lamping. Day-Brite’s Duo-Frame brings you these advantages 
because the Duo-Frame is simply . . . two frames! The outer 
frame is fastened to the box after painting and plastering have 
been completed, and it remains in position during servicing. 
The inner frame, mounted to drop hinges, is easily removed 
for servicing. And this exclusive Day-Brite light-tight engi- 
neering eliminates all light leakage. 


SO rear Features inciuoe: 


Holophane Controlens* for maximum 
efficiency, even illumination and low 


brightness. 


Die-formed, riveted and welded con- 


struction throughout. 


Two sizes: Available for 82" and 12” 
square Holophane Controlens,* vertical 


or horizontal lamp mounting. 


Frame finished in Hot-Bonded Lustre 
Aluminum Enamel, rust-inhibited before 





painting. 

For complete information on the new 
Duo-Frame write Day-Brite Lighting, Inc., 
5432 Bulwer Ave., St. Louis, Mo. 


*@The Holophane Co. 





NOW, MORE THAN EVER 


AMERICA MUST SEE WHAT IT’S DOING 


4, Ay 


“4sy ro ste WHEN ITs DECIDEDLY BETTER 


DAY-BRITE 
For a quick look at all 30 big 


WLLL Jittits features ask for this free booklet. 
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(Continued from page 11A) 
Are Present 
vate 
Hill 


Lighting Aids Adequate for Pri 
Flying !—Robert ( Blatt, McGraw 
Publishing Co 


Technical Session—Glare and Comfort 
Tuesday Afternoon, August 28, 1951 
8. B 


= 2 


Williams, Chairman 


Steele, Discussion Organizer 


BCD Lighting Practice 


Electric Co 
Data—H. I 
Holophane C« Ine 


Ratings in 
Guth 


Brightness 

Sylvester K 

The Evaluation of 
Logan, A 


General 
Visual Comfort 
Lang 
Appraisal of Discomfort 
Kirk M 
Electric Co 
The Threshold of Discomfort 
Adaptation Levels, R. C. Putnam, Case In 
stitute of Technology, R. E. Faucett, Civil 
Aeronautics Indianapolis 


Roper 


Glare on Lighted 
Reid, D. A. Toenjes 


Streets Gen 
eral 


Glare at Low 


Administration 
Seeing Against 
G. E. Mee 
The Effect of 


nation on 


Headlamp Glare—V. J 
General Electric Co 

Spectral Composition of Ilumi 

Visual Performance (1.E.8. Re 

Fund Report Donald Y. Solandt 
University of Toronto 

Work, Vision 
Simonson, Dr 


search 
and Illumination Dr. Ernest 


Josef Brozek, University of 


Minnesota 


Military and Civil Defense Lighting 
Tuesday Evening, August 28, 1951 


Outline of Activities of 
Committee for National 
Wakefield, Co-Chairman 

Artificial 


Combat 


LE.S. Coordinating 
Defense, A 
Ground Areas in 
Noffsinger, Engineer 
Development Laboratories 


INumination of 
Zones—L. R 
ing Research and 
Ft. Belvoir, Va 
Civi Warfare 
Research 
Laboratories, Ft 
What the 
fron 


Chambers 


Defense in Atomic 


Kratz 


ment 


Wm 
Develop 


Capt 
and 
Belvoir, Va 


Engineering 


Defense 
Illuminating 


Federal 


Civil Wants 
Justice 


Adminis 


Administration 
Engineers—Col 
Civil Defense 
tration 
Protective 
lee Chairman 


LES 


Plants—J. W 
Committee on 


Lighting for Defense 
Protecti 
Lighting 


Detectior Means of Infra-red 


Engineering 


Imaging by 
John A Bartelt 
Research and Development Laboratories, Ft 
Belvoir, Va C. W. Woodside, Bureau of 
Ships, Navy Department 
Methods of Communi 
Enemy and Their Effective 
K. Norris, Chief, Materials 
Requirement Division, Department 
Army, Office of the Chief of Psycho 
Warfare 


and 
Radiation 


Warfare 
with the 


Psychological 
cation 
ness—Lt. Col, J 
Branch 
of the 


logical 


Technical Session—General 


Wednesday Morning, August 29, 1951 


Willard C, 
Howard L 


Brown, Chairman 
Wright, Discussion Organize 


Fluorescent Lamp Performance on Sequence 
Start Ballaste——-D. D. Hinman, R. L. Keif 
fer, C. E. Strecker, General Electric Co 

Stroboscopic Flicker Effects from Fluo 
Arthur A John 

General 


and 


rescent Lamps Eastman 


H. Campbell Electric Co 
The Cost of Seeing a 
Willard Allphin 


ucts, In 


Task 
Prod 


Critical Industrial 
Sylvania Electric 
Noise in War 
Products, Inc 


Discharge Lamps-——J 


Electric 


(raseous 
ren Culp, Sylvania 
Filament Lamps 


Kershaw 


Interference from 
Schulz, D D 


Television 


H. E General 


Continued on page 16A 
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LIGHTING CALENDAR 


Society Events 


Movember 8, 1951— Meeting of 
cil Executive Committee 
December 13, 1951--Meeting of LE.S. Na 
tio Council, New York, N. ¥Y 
January 10, 1952-——Meeting of 1.E.S 
Executive Committee 
Pebruary 14, 1952 
tional Council, New 
March 13, 1952 
Executive 
March 13-14, 1952 
Conference 
Francisco, Calif 
March 20-21, 1952 Pacific Northwest Re 
Hotel Victoria 


E.S. Coun 


Council 


Meeting LES. Na 
York, N. ¥ 
Meeting of I.E.8. Council 
Committee 
Pacific 

Francis 


South Coast Re 


Hotel Sir Drake 


gional 
San 
gional Conference Vancouver 
B. ¢ 

March 31, 1952 
Chicago, IN 
April 6-8, 1952 
ference, Hotel Tulsa 
April 20-22 1952-—Southern 
ference, Hermitage Hotel 
April 30-May 2, 1952 
Hotel 


1.E.8. National 
Tentative) 
Southwestern Regional Con 
Tulsa, Okla 


Meeting of 
Council 


Regional Con 
Nashville, Tenn 
Canadian National 
Conference General Brock Niagara 
Falls 

May 5-6, 1952 
ference, Statler Hotel 
May 8, 1952—Meeting of 
ecutive Committee 

May 22-23, 1952 
ference, Webster 
June 12, 1952 
New York, N. ¥ 
June 19-20, 1952 
Hotel Preston 
July 10, 1952 Meeting of 
Executive Committee 
September 8-13, 1952 IHuminating 
National Technical Confer 
Hotel, Chicago, Il 


Lakes 
Cleveland 
LES 


Regional Con 


Ohio 


Great 
Council Ex 
East Central Regional Cor 


Hall Hotel 
Meeting of 


Pittsburgh, Pa 
L.E.8. Council 
Regional 
Mass 


Council 


Northeastern 
Conference Swampscott 


LES 


Engi 
neering Society ence 


Edgewater Beach 
Industry Events 
October 15-17, 1951 


Electrical 
Meeting 


International Associa 
Section 


Marshall 


Inspectors, Southern 
Hotel John 


tion of 
23rd Annual 
Richmond, Va 
October 15-19, 1951 Fall 1951 
of the Society of Motion 
vision Hollywood Roosevelt 


Convention 
and Tele 


Hotel 


Picture 
Engineers 
Hollywood, Calif 
October 22-24, 1951 


Annual 


National 
Conference 


Electronics 
Conference. Edgewater 
Beach Hotel, Chicago, Ill 
October 22-24, 1951— rd 
American Ass'n 
Hotel, New York, N. Y 
October 22-26, 1951 American 
of Electrical Engineers, Fall 
Hotel Cleveland, Cleveland 
October 28-31, 1951— National Association of 
Electrical Distributors, Board of 
The Homestead, Hot Springs, Va 
October 29-31, 1951 
Radio-Television Mfgrs 
Hotel, Toronto, Ont 
Movember 1-2, 1951 
pational Vision, Atlantic 
November 12-15, 1961 
Manufacturers 
Hall, Atlantic City, N. J 
Movember 25-30, 1951 
The American Society of 
neers, Chalfonte-Haddon 
N. J 
December 2-5, 1951 American Society of 
Refrigerating Engineers, 47th Annual Meeting 
Hotel Roosevelt, New York, N. Y 
December 5-7, 1951 
of Manufacturers 
York, N. ¥ 


Annual Meeting 
Standards Waldorf-Astoria 
Institute 
General Meeting 
Ohio 


Governors 


Fall 
King 


Meeting 
Edward 


Radio 
Assn 


Conference on Occu 
City Zc. @ 

Electrical 
Haddon 


National 
Association, Chalfonte 
Annual Meeting 
Mechanical Engi 


Hall, Atlantic City 


Meeting, Na 
Waldorf 


Annual 
Association 
Hotel, New 


tional 


Astoria 
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Ameri 
Prado 


January 6-12, 1952 The 4th Pan 
ean Congress of Ophthalmology Del 
Hotel, 
January 12, 
Contractors Ass'n In Annual 
tel Astor, New York City 
January 14-17, 1952 
Show, Convention Hall, Philadelphia, Pa 
January 17-24, 1952 National 
& Home Exhibits 
cago, Ii 

January 21-23, 1952 
Ass'n 
Chicage In 

January 21-25, 1952-—Winter General 
ing American Institute of Electrical 
neers, Hotel Statler, New York, N. ¥ 

January 28-30, 1952—-The American Society 
of Heating & Ventilating Engineers, 58th 
Annual Meeting, St. Louis, Mo 

Pebruary 7-8, 1952 


Mexico City 
1952 Independent Electrical 


Banquet, Ho 
Plant Maintenance 


Housewares 


Appliances Navy Pier, Chi 
National Electri 


Exhibit, Hotel Sherman 


Sign 


Convention & 


Meet 
Engi 


Instrument Society of 
New York Section, 1952 Regional 
Conference on Power Plant Instrumentation, 
Hotel Statler, New York, N. Y 

March 3-6, 1952 
neers, Convention, Waldorf-Astoria Hotel & 
Grand Central Palace, New York City 
March 5-8, 1952 — Essex Electrical 
Seventh Electrical Industrial 
Newark, N. J 
Electrical 
Hotel, 


America 


Institute of Radio Engi 


League, 
Annual Exposi 
tion, Terrace Ballroom 
March 10-13, 1 
Manufacturers Ass'n, 
Chicago, Ill 
March 24-26, 
chanical 
Wash 
April 1-3, 1952 — Edison Electrix 
Chicago, I! 
Gireater New York Safety 
Safety Convention & 
Exposition, Hotel Statler, New York City 
April 28- May 3, 1952 Chamber of 
merce, Annual Meeting, Washington, D. ¢ 
May 6-9, 1952 Fourth Light 
ing Exposition & Conference, Cleveland Mu 
nicipal Auditorium, Cleveland, Ohio. 
Week of June 9, 1952-—44th Annual 
National Association of Elec 
Atlantic City, N 


1952 


National 
Edgewater Beach 


1952 


Engineers 


Society Me 


Seattle, 


American 
Spring Meeting 


Institute 
Conference 
April 1-4, 1952 


22nd Annual 


Sales 
Council 
Com 


International 


Con 
vention trical 
Distributors 
June 23-27, 
ing, American Institute of Electrical 
Hotel Nicollet, Minneapolis, Minn 
August 19-22, 1952 Pacific 
Institute of Electrical 
Ariz 
October 13-17, 1952-—- Fall 
Americar Institute of Ele 
New Orleans, La 

October 20-24, 1952 —40th 
& Exposition of the 
Chicago, I! 
Movember 10-13, 1952 
Manufacturers Association 
tel, Atlantic City, N. J 
January 19-23, 1953-——Winter General Meet 
ing American Institute of 
New York, N. ¥ 
March 9-12, 1953-—National } 


ufacturers Edgewater 


Meet 
Engineers, 


Summer General 


General 


Meet 
ing American Engi 
neers, Phoenix 


Meeting 
Engineers 


General 


trical 


National Safety 
Congress National Safety 
Council 
National Electrical 
Haddon Hall Ho 


Electrical Engi 
neers 
ectrical Man 
Association Beach Ho 
tel, Chicago, Ill 

Week of May 24, 1952-—45th Annual 
National Association of 
Distributors, Stevens Hotel 
June 29-July 3, 1953 
Meeting, American Institute 
gineers, Atlantic City, N. J 
August 18-21, 1953—Pacific General 
ing American Institute of Electrical 
neers, Vancouver, B. ¢ 
September 21-26, 1953-—25th 


ing, International 


Con 
Electrical 
Chicago, I 


vention 


Summer General 
of Electrical En 


Meet 
Engi 


Jubilee 
Association of Electrical In 
Hotel, Chicago, Il 
National Electrical 
Haddon Hall Ho 


Meet 


Edgewater Beach 
Movember 9-12, 1953 
Manufacturers Association 
tel, Atlantic City, N. J 


spectors 
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rk Frank R Jeffrey 


cng ge 1.E.S. Regional Conferences, 1951-1952 


ulating Direct [lumination 
ources Robert OG Me Phai 


Region Place Date 


Parallel Residence South Pacific Coast Sir Francis Drake Hotel March 13-14 
Lighting San Francisco, Calf. 


inesday Morning, August 29, 1951 Pacific Northwest Victoria, B.C. March 20-21 
Myrtle Fahsbender, Chairman Southwestern Hotel Tulsa April 6-8 


E. Horn, Discussion Organizer Tulsa, Okla. 
of Residential Artificial Southern Hermitage Hotel April 20-22 
any r Nashville, Tenn. 
General Brook Hotel April 30 - May 2 
Niagara Falls, Ont. 
Statler Hotel May 5-6 
Cleveland, Ohio 


ireat Lakes 


Webster Hall Hotel May 22-23 
Pittsburgh, Pa. 


East Central 


Northeastern Hotel Preston June 19-20 


> ~~ 
Progress Report Swampscott, Mass. 


Wednesday Evening, August 29, 1951 











Chairman 


Lighting . - . . 
. Residence Lighting Forum (Parallel Technical Session—Government 


_— Thursday Morning, August 30, 1951 Thursday Afternoon, August 30, 1951 


land M. Zabel, Chairman an — . 
An abel, Che an and Jan Reynolds, Chairman G. T. Morrow, Chairman 
Discussion Organizer “ 
y ‘ »bré Viscussion O zer 
Progress Report on Residence Lighting Paul H. Hildebrand, Discussion voentser 
Forums, by the Committee a ag Jan U. S. Department of Agriculture's Researches 
Reynolds. Sylvania Electric Products, Inc with Light—Knox T. Hutchinson, Assistant 
to Give Your Recreation Room The Secretary of Agriculture, Department of 
ght Touch Mary Taepke, Detroit Edison Agriculture, Washington, D. (¢ 
Co Light, Qolor and Environment in Government 
ghted Walls and Windows—Key to a Signifi Offices — L. M. Endres, Public Buildings 
ant Lighting Trend—Kaye Leighton, Gen Service, Washington, D. ( 
ral Electric Co Public Buildings Service in the Lighting Field 
Tennessee Home in a New Light May -~Thomas F. Coghlan Public Buildings 
ove Gale, Tennessee Valley Authority Service, Washington, D. ¢ 
hting n Europe as I Saw It— 
Fahsbender Westinghouse Electric 


Lig 
Technical Committee Forum 


Thursday Afternoon, August 30, 1951 


Our Technical Committee Projects and Their 
Leaders—-A Summary of the year's achieve- 
ments and a report on the work in hand 
Samuel G. Hibben, Vice-President, Chair 
man, Technical Committee Forum, C. L 
Crouch, Technical Director 


Closing Session 
R. F. Hartenstein, Chairman 


Report of the Committee on the President's 
Address 
Report of the Resolutions Committee 


Headquarters Entertains 
Japanese Visitor 


Mr. Saburo Ohba, Director of the 

Ohba Illuminating Laboratory of Japan 

recently visited the United States, bring 

ing with him greetings from the Illumi 

nating Engineering Society of Japan 

and, in particular, a message from Dr. 

Giichi Omoto, President of the Illumi 

, nating Engineering Institute. He espe 

CHICAGO SEC'TION’S retiring Chairman, C. B. Pederson, presents the gavel to cially enjoyed the inspection of the 
his successor, R. F. Lusk. Left to right are J. R. Chambers, secretary-elect; Mr. Lighting Institute at Nela Park under 
Pederson; Mr. Lusk; W. A. Weibel, retiring secretary and newly-elected Vice- the guidance of President Walter Stur 
Chairman Continued on page 18A) 
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Delta Air Lines Ticket Office 
Sheraton-Gibson Hotel, 
Cincin nati 


Zay Smith, A.1.A., architect and 
designer; Fred L. Schille, gen 
eral contractor; Becker Electric 


Co., electrical contractor. F'x- 
ures furnished by the F. D ‘ i " 7 . * - 
Eserence” Electric co ferries bung distinctive lighting 

fo this new Cincinnalé licked fice 


Delta Air Lines, in their search for the finest in illumination for their new 
ticket office in Cincinnati, chose Leader fixtures to provide: 1) optimum 
light for working surfaces; 2) soft border lighting; 3) spot-lighting; 


4) even overall illumination with shielded light source. 


The attractive lighting layout involves the use of a variety of Leader 
fixtures, including OFFICER fixtures, used over the ticket sales counter, 
and a LEADERALL louvered ceiling for pleasing overall lighting. 


If you, like Delta, want the finest in fluorescent lighting, 


look to Leader .. . first! 


Sold and installed by the better 
electrical dealers and contractors 


—.S 


LEADERALL moulded plastic ceiling grilles 

may be suspended at any desired height Yn = N/4 Li . 

to form a rigid, level ceiling of light PUN Cd. . thie | 

Use with ony type flvorescent fixtures 

Deo not interfere with cit conditioning or 

sprinkler systems LEADER ELECTRIC COMPANY ° 3500 North Kedzie Avenve 
Leoder Electriq—Western; 800 One Hundredth Avenve, Ooklond 3, Californie 

Compbell-leader, Lid., Brantford, Ontorio, Cenade 





° Chicago 18, Illinois 
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January | Is Deadline for 1.E.S. Gold Medal Nominations 


Members of the Society are invited to 


1952, nomina 
1951 Medal 
LES. Gold 


purpose of 


submit, before January 1, 
tions for consideration by the 
Award The 


Medal is the 


ommiuttee 
awarded for 
ng recognition to meritorious achieve 

ch h furthered 


of 


18s conspicuously 


art or knowledge illu 


profession, 


In making nomi 


the 


engineering 
Award, 


iting 
the 


ons or 


following 


observed 


need not 


Award 


Society, 


or the 


embers of the eitizens 


v United 


nor 


States or Canada, and 


nominated at time by 


the 


any 


by 


any 
Society, presenting to 


Head 


ndividual 


il Seeretary at Society 


mie of the 


whose accomplishments, whether it be in 
the field of engineering, design, applied 
illumination, optics, ophthalmology, light 
ing research education, or administration 
and management. 


2. In order for a candidate to be 


con 
sidered for the award of a given year, a 
of the 
delivered at 
1 of 


letter requesting consideration 


proposed candidate shall be 


the General Office before January 


that 


year. 


Nominations and records on file in 


the General Office from previous years, as 
reviewed and referred to the next year’s 


by the Medal 


will be consideration 


committee previous Award 


Committee given 


along with any new nominations 





} 


lumination levels consistent 


Student Architects Win Awards to minimum 
In Southern California Contest best bright 
effi 


atmosphere, ete.; inte 
the 


current practices; 
balances for the objectives of 
comfort, 
the 
irchiteetural and decorative design. 
The 


ybert 


of lighting system with 
First prize, $100 to 
to 
third prize, $10 to Fred 
the 
Certificate of Merit 
Place 


mention 


uwards were: 


Grant; Secoud prize, $25 


Jack Ouzounian ; 


Dinger. In addition to eash award, 


received a 


F ft) 


each 
und Sixth wards of 
honorabl and a 
student membership in the So 


Foy, Victor Spotts 


WINNERS of the 1951 Architectural Student Lighting Design Competition, spon- 

sored by the Southern California Section of 1.E.8. Seated, from left to right, 

Robert 8. Grant, Jack Ouzounian, Fred Dinger, winners of the first, second and 

third prizes. Standing, George Foy, Victor Spotts, and Warren Overpeck, who 
received certificates of honorable mention. 
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Libraries of Europe to Receive 
First Edition Handbooks 


The what to ie 
copies of the First Edition of the 7.2.8 
Handbook the 
supplants it is being 
Electric 
taken 
that all 


problem of do with 


Lighting after Second 


Edition solved by 
In They 
suggest their 
the Edi 
to the Europe 
United Book Ex 


change, where they can be of use in help 


Sylvania Products, 


to to 


First 


have action 


people of 


copies 
sent libraries of 


the 


tion be 


through States 


the reconstruction and relighting 


ing 


of many still devastated areas. 
others who wish to follow this 
the books 


States 


For any 
which 


United 


vidress 
The 


Library of 


suggestion, to 
should he 


Book 


sent 18 
Exchange, Inc 


Washington 25, D. C. 


Con 


gress Building 


1.E.S. Study Group 
Active in Tulsa 


L.E.S. 
Tulsa, Okla. 


Known as 


thy “youngster” 
for 
the past the 
Tulsa Study Group of LE.S., this body 


of Society 


very hea 
been growing lt 
five years. 
function 


Section 


members has been 
full 


last 


ing on practically propor 


tions. Example year’s program 


included seven meetings with 


of 32, 


an aver 


atter not counting an 
In 1949-50 they 


with 


age lance 
end-of-the 


held 


attendance of 53. 


year pienic. 


eleven meetings an average 


Officially members of the Southwest 
ern Section, but too far away for regu 
lar attendance, this group organized in 
1946, with elected officers and an active 
Continued on page 21A 
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From the simplest roundels 


to the most intricate lenses .. . 


KOPP GLASS 


meets your most exacting requirements... 





When you specify KOPP lenses, roundels, color filters or 
other glass parts, you are assured of highest quality. 
Being specialists in the manufacture of technical glass- 
ware for lighting and industrial applications, Kopp provides 
exceptional engineering, research and production facili- 
ties for the design, testing and making of parts to meet 
your most exacting requirements. 


samara 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
PEALE CE 


OCTOBER 1951 





ART ad ETAL gives explicit data to speed 


specification writing and installation planning for all types of 


INCANDESCENT LIGHTING 


DIRECT 
INDIRECT 














Lad 
Thus candlepower distribution cur.e wes made eth 
LUMINOUS LOUVRED METAL BANDS Date ch eaiates « Sib Gan Uh kane, Oe Gian oF Gn & 
‘ extremely ende The spacing of the units should not 
of hight 8 eatremel, ede exceed one and one quarter hme the mounting hewght 
Breukd not exceed one and above the working plane. The unit «@ for general 
mounting hewht above the 
10 for genera! (humineton 





} 


i 


13| 


*ettters 


= 
€ 
| 








Meeweence fecere 83 Clean 7) 


» [eeerctenre 2 | 


aad 


SPUCITICATIONS. Trews Rownd Recenend Unae are of Sungie 
\ narra tion os the reflector functiene ea the howeng Thee 


THE ART METAL COMPANY 


CLEVELAND 3, OHIO 
Manufacturers of Engineered Incandescent Lighting 
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(Continued from page 18A) 
committee set-up. Their 1951-1952 offi 
eers are: 

Chairman, Smith, General 
Electric John E, 
McCoy, Oklahoma Gas & Electric Co.; 
Secretary, M. J. Myers, Jr., Public 
Service Co.; Programs, Dale H. Watt, 
Watt Plumbing & Electric Co.; Mem 
bership, Tom Wier, Bussman Fuse Co. 


Robert G. 


Co.; Vice-Chairman, 


To provide meeting programs which 
presented subjects of greatest interest 
to its members, the Tulsa Study Group 
undertook a survey in 
members asked to check 


preferences on a list of 20 different illu 


recently which 


were their 


mination topics. Returns on the survey 


used as the basis for next 
Other 


Chapter program chairmen may be in 


are being 
year’s programs. Section and 
to note the preferences indi 
The first ten pre 


rela 


terested 
eated in this survey. 
order of their 
Futuristic 


ferred subjects ia 


tive popularity were: (1 
lighting theory and possibilities; (2 


joint meeting with local architects; (3 


lamp development and new uses; 4 


commercial lighting problems and solu 
tions; manufacturers’ discussion of 


their fixtures’ features; (6) industrial 


lighting 
meeting 


problems and solutions 7 


joint with local general con 


tractors; (8) engineering layout infor 


mation and calculation procedures; (9 
joint meeting with eye specialists; (10 


home lighting course. 


OFFICERS of active L.E.8S. Tulsa Study Group (1. to r.) John E. McCoy, vice- 
chairman; Robert G. Smith, chairman; T. C. Wier, membership chairman, Dale 
H. Watt, program chairman; M. J. Myers, Jr., secretary. 


According to a report on the year’s 


activities, submitted by Chairman R. G 
May 
ring formal 
The 
is scheduled to 


Smith at the meeting, the group 


is now consid petition for 
LES. 
ern Regional Conf 


be held in T 


status Southwest 


Chapter 
rence 
Isa next spring, and mem 

ire hoping that a 


eharter for the ilsa Chapter will be 


at that time 


presented 





NEMA Studies Engineer Shortage 


shortage of 


Reeognizing the critical f 
engineers in the electrical manufacturing 
industry, the Board of Governors of the 
Electrical Manufacturers Asso 
established a 
the problem and 


National 


ciation has five-man com 


mittee to study make 


recommendations on what can be done 


Known as the NEMA Committee on En 


gineering Talent, the committee consists 


of: 


Chairman, Vice-President, Square 


Boring, Technical Personnel Divisions 
Engineering Policy, General Electric Co 
John Bullock, Industrial Relations Division 

Allis-Chalmers Manufacturing Co 
H. N. Muller, Assistant to Vice-President of 
Engineering, Westinghouse Electric Corp 
Harold Winton, Director of Training, United 
States Rubber Co 
Seope of the committee has been set 
forth in three points. 
sa To situation which 
faces the 
years in the highly competitive recruit 


analyze the 
industry during the next ten 
ing market which will result from the 
great decrease in the number of gradu 
ating engineers. 


seo 


To consider and recommend what 


ean be done by NEMA directly with the 


OcTOBER 1951 


colleges or by providing information for 
use of member companies, to bring to the 
opportunities 


attention of graduates the 


available in the electrical manufacturing 
industry 


To estimate the probable cost of 


any program which may be recom 


mended.’’ 


British 1.E.S. Elects 
New Officers 


The Illuminating 
of Great Britain has announced the elec 


Engineering Society 


tion of new officers. They are as follows: 
President—J. G. Holmes 
Vice-Presidente—Dr. W. J 
son A. G. Higgins E. ¢ 
Rettig; Dr. W. 8 
Hon. Treasurer—W. J 


Wellwood Fergu 
Lennox, L. ¢ 

Stiles 

Jones 

Hon. Secretary—H. C. Weston 

Hon. Editor of Transactions—Dr. W. E. Har 


per 


In acknowledgment of his eminence 
in the field of photometry and illuminat 
ing engineering, his long, sustained and 
outstanding service to the Society the 
Council conferred Honorary Membership 


upon Dr. John W. T. Walsh. 
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1.L.E. Merit Award Rules 
Now Available 


New official rules for the $2500 Merit 
Award 
Fourth 


tion and Conference, have now been re 


Competition, sponsored by the 


International Lighting Exposi 


leased. In addition to continuing many 
of the 


competition, several new 


regulations of the last popular 
rules have been 
added and should prove of special inter 
est 

Requirements for entering have been 
further simplified and standardized; the 
total number of Gold Seal Merit Awards 
has been increased to five in each classi 
fication and the cash value of Gold Seal 
Merit 


to #2500: 


Award prizes has been increased 


and the nature of the material 
entrants is more specifi 


expected from 


cally defined and provisions are made for 


even greater recognition and publicity 


for winning awards. 


“For two very important reasons, in 
terest in the new 1952 Merit Award Com 
before,” 
Chairman of the 
Award Committee. “First, because 
Merit Award Com 


established these awards 


petition is greater than ever 


says G = Morrow, 
Merit 
the p revious I.L.E. 
petitions have 
as a mark of distinction and outstanding 
achievement, they have become the most 
coveted and highest honor bestowed in 
the lighting industry. 

“Secondly, of the 


importance of lighting today to the na 


because increasing 
tion’s defense effort, entrants in the com 
petition have the opportunity to make a 
definite contribution to the nation’s wel 
fare. By their submittal of outstanding 
lighting installations utilizing the most 


(Continued on page 22A) 
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of Judges will select those which, in the Not more than five Srorp lighting in 
opinion of the judges, are entitled to stallations may receive a cash award of 
t parts of receive Merit Award Certificates. The $100.00 each. 


mobilize number of Merit Award Certificates to Not more than five MISCELLANEOUS 


en 

further defense be awarded will be entirely in the hands lighting installations including street, 

e America’s of the judges and will be based on the airport, floodlighting, recreational 

number of entries regarded by the judges lighting, protective lighting, ete., may 

us deserving of such recognition. The receive a cash award of $100.00 each 

judges may, at their diseretion, award a While the competition does not clos 

Merit Award with Distinction Certificate until midnight, January 31, 1952, en 

’ to those entries which, in the opinion of trants are urged to send in at once the 

Repre the judges, are deserving of special ree entry blank which appears on the back 

ognition of the Rules Booklet. They will then be 
ghting Spe . } 

From the entries selected as deserving sent 

their entry. The names of the partici 


a registration number to affix to 


of Merit Award Certificates or Merit 
Award with Distinction Certificates, the Pamts will thus be unknown to the five 
judges will select those which in their impartial judges, assuring absolute fair 
opinion are deserving of Gold Seal Merit ness in the selection of the winners. 

The judges are Carl Zersen, Chairman, 


Awards in any one of fi lasses of in 


follows Managing Director, Chicago Lighting 
Institute ; jerlon C. Cooper, Eastern 

lighting Editor, Electrical Construction and Main 

cash award tenance; John O. Kraehenbuehl, Profes 

sor of Electrical Engineering and Illu 

ScHoo. lighting in mination, University of Illinois; Burr J 

ive a cash award of Martin, Publisher and Editor, Electrified 
Industry; and J. Francis MeCabe, Su 
Orrice lighting in perintendent of Buildings, The Art In 
a cash award of stitute of Chicago 
Awards will be conferred at one of the 

conference sessions date to be an 


nounced later. Successful entries will be 





exhibited at the Fourth International 


Tape Recording Made of Story a ore 0 of tl Lighting Exposition and Conference, 
Of Newly Developed Light eetio apters upon request Cleveland Auditorium, Cleveland, Ohio, 


which t es “ - 
a le May 6 to 9, 1952 
ll aecompany “ 
Requests for the Official Rules and 
where a tape recorder is 
Entry Blanks should be sent to the Merit 


Requests should be made ‘ 
oe Award Committee, 4th International 
Lighting Division, The . sa ase 
Lighting Exposition and Conference, 


Company, 2000 Second “ . : 
Room 818, 326 W. Madison St., Chicago 


Mich 


6, Illinois 


Chicago Lighting Institute 
Opens Fall Season 


The Chieago Lighting Institute, with 
the Illinois Institute of Technology and 
the Chieago Section, LE.S. as co-spon 
sors, opens its Fall Quarter with four 
courses: Lighting Salesmanship; Light 
ing Fundamentals; Residential Lighting; 
and Wiring Design Number I. 

Lighting Salesmanship, with Van | 
Phillips as instructor, consists ef twelve 
two-hour weekly sessions, devoted to 
practical lighting sales methods. Tuition 
is $20.00 

Lighting Fundamentals is in two parts 
Lecture and Laboratory The Lecture 
sessions, with Robert Ligare as instruc 
tor, are eleven two-hour classes, weekly 


from October 3 through December 19 


RECORDING the story of the development of “Mifurba Norlite,” new light The Laboratory sessions are every other 
source which simulates north sky light for judging mink and fox furs, are Floyd Friday under William D. Richards, start 
Sell and Duncan Preston of the Detroit Edison Co. Continued on page 254 
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OF tHe guth ®* 


we are big— 
—and we are small 


we are big enough to massproduce 


any huge installation project — 
—and small enough to tailormake that one fixture in 


the corner store or the board chairman’s glamour office 
we are big enough for assembly-line work — 
—and small enough to work with you on 
any special lighting problem 
we are big enough to produce a complete line 


of commercial and industrial fixtures — 
—and small enough to keep our executives’ doors open for 


you any time you need help 


we are big enough— 
—and small enough 
to be your friends LP Guithe- 


IGHTING 


THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 
deadiue um Lightirg frace 1Igoz 
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TRETCH a lighted valance across your living 
S room wall-to-wall and you'll be surprised at 
how the room seems to grow in size. How it 
glows with new beauty. How colors stand out in 
lraperies and furnishings, as ceiling and walls 
are bathed with soft, cool, uniform light from 
concealed fluorescent lamps 

It's one of the newest ideas in home decora- 
tion! Confined at first to the most expensive 
interiors, lighted valances are now being offered 
at popular prices to fit any home 

In the interior above, the lighted valance is 
combined with portable lamps in a typical G-I 
Light Conditioning recipe 
WHAT TO USE: 20, 25 or 40-wartt G-E fluorescent 
tubes end-to-end to fit valance length 
HOW TO USE: Wall-to-wall as above, or over 
doors or windows. Valance can be up to 10” deep 


For best results, be sure your lamps are marked 


CONDITIONING 
BOOKLET. Brand 


FREE xeciv: 


new! Contains 22 Light Conditioning recipes 


SEE OUR WOME 


Covers every room in the house, Specifes 
bulbs, fixtures Write Lamp 
Division, General Electric Company, Dept 
166- IE -10, Nela Park 12, Ohio 


measurements 


Cleveland 





LESS GLARE, SOFTER SHADOWS, are the re- 
sult of using General Electric's new 100-watt 
White lamp. Revolutionary new inside “"Q 
coating, product of G-E research, makes the 
difference. 100- watt White lamp 21¢ plus tax 


You can put your confidence in 


GENERAL @@ ELECTRIC 


STOP BULBSNATCHING ! Don't rob one light 
socket to fill another. New G-E 4-lamp 
package makes it easy to keep spare bulbs 
on hand. Four 60-wart lamps S6¢ plus 
tax. Four 100-watt lamps 64¢ plus tax 
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(Continued from page 22A) 


ing October 5. Tuition covering both 
parts is $20.00. 
Residential 


Lighting—‘‘ Lighting for 


Living’’—consists of six classes by Kerr 
Sanders, weekly from October 11 through 
November 15. Tuition is $10.00. 

Wiring Design Number I is designed 
to acquaint the student with the funda 
mental principles of design and covers 
residential, commercial and industrial 
wiring. Frank R. McShane is instructor; 
classes are weekly from October 2 through 
December 18; tuition is $40.00. 

Additional information on the courses 
offered Carl W. 
Zersen, Chicago 
Ave., 


ean be obtained from 


Managing Director, 
Lighting Institute, 37 8S. Wabash 


Chicago. 


Fundamentals of Illumination — 
1.E.S.-A.1.E.£. Sponsored Course 


A 12-week educational course on Fun 
damentals of Illumination is being spon 
sored jointly by the New York Sections 
of the Illuminating Engineering Society 
and the American Institute of Electrical 
of the ses 


Engineers. A brief resume 


sions and speakers ‘ndicates the coverage 


given: 


Control 


Theory of 
Zahour 


Light and 
Westinghouse Ele« 


October 1 
Speaker, R. L 
tric Corp 

October 8—Illumination Terms: Speaker, R 
L. Zahour 

October 15 
charge Lamps 

October 22- 
R. Anderson 


Filament Lamps and Electric Dis 

Speaker, R. L. Zahour 

Fluorescent Lamps: Speaker, L 

General Electric Co 

October 29-——-Equipment Design: Speaker, R 
R. Wylie, Sylvania Electric Products, Inc 

November 5—Effect of Brightness and Glare 
Speaker, R. R. Wylie 

November 13 (Tuesday) 
ments: Speaker, L. R 

November 19 — Illumination 
Speaker, L. R. Anderson 

Light for Production: Speaker 


Lighting Require 
Anderson 


Computations 


November 26 
R. R. Wylie 
December 3 Light for 
R. Anderson 
Light for Seeing 


Selling Speaker 


December 10 Speaker, R 
L. Zahour 

December 17—Economics of Lighting: Speak 
ers, R. R. Wylie, Sylvania, and H. A. An 


derson, Duro-Test Corp 


The classes are being held 6:30-8:00 
p.m. in Room 815, The Consolidated Edi 
son Company Building, 4 
New York, N. Y. Tuittion to I.E.S. and 
A.1.E.E. members is $10.00; 
$20.00, 


Irving Place, 


to all others 


Dayton Streetlighting Program 
To Be Completed by June 1952 


Deseribed as “one of the most func 


tional in the world,” the Dayton, Ohio 
streetlighting system will be completed 


by the middle of next year. Filament, 


sodium, and mercury-vapor luminaires 
are each applied to best advantage. 
Of the 


half will 


streetlights, than 


outdated 


8,000 more 


replace ones, and 
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approximately 3,300 new lights will be 
installed on primary and secondary thor 
oughfares and in residential districts. 

In the five-square-mile downtown sec 
tion, 700 new mereury-vapor luminaires 
are being installed, raising the illumina 
tion level from .76 to 3.0 footcandles. 
The 
lumen lamps, are spaced twelve to a city 
block. 


new units, equipped with 20,000 


On 98 secondary streets, 1,500 lumi 
naires will be installed on existing poles 
with 10,000-lumen sodium lights at dan 
gerous intersections. 


Prominent in the Dayton Power and 
Light plans is the application of photo 
electric streetlighting controls for turn 
ing the lights on and off automatically 
with decrease or increase in daylight. 
At a meeting held jointly by the local 
sections of the I.E.S., and A.I.E.E., the 
Dayton Safety Council 
Club, Dr. A. F. 
Genera] Electrie’s Lighting and Rectifier 


and Engineers 


Dickerson, manager of 


Divisions, predicted that the new lighting 
system will reduce night traffic accident 


rate to the day rate. 


1.E.S. Research Fund 
To Sponsor New Projects 


It has been agreed by the 
LES, 


Research Executive Committee that Fund 


Board of 


Trustees, Research Fund and the 


Trustees will consider proposals from the 


Committee to use voluntary earmarked 


funds to sponsor new specific research 


projects. This decision opens new hori 
zons for industrial research beyond those 
which now have precedence 

Also 


searches through fellowships at the Doe 


favorably considered were re 


torate level and continued survey of Re 


search Foundations. 


ASCE Plans 
100th Anniversary Celebration 


The year 1952 marks the one-hundredth 
anniversary of the founding of the Amer 
of Civil 


national engineering society in the coun 


iean Society Engineers, oldest 
try. Since all engineering societies are, 
in effect, offshoots of ASCE, they are 
invited to join in the centennial celebra 
tion. 

features of the 


Three program pre 


dominate. An international convocation 
of engineers in Chicago during the peri 
od of September 3 to 13, 1952; an expo 
sition centering around the Museum of 


Science and Industry in Chicago, and 
earefully prepared literature, moving pic- 
tures, radio and television productions. 
Major Lenox R. Lohr, president of the 
Science and 


Museum of Industry, is 


president of the corporation set up to 


arrange for the centennial. 


N.P.A. Lamp Manufacturers 
Advisory Committee Appointed 


Production 


The 
U. 8. 


National Authority, 


Department of Commerce, has 
announced the membership list of the 
Incandescent and Fluoreseent Lamp 
Manufacturers Industry Advisory Com 


mittee as follows: 


V ice 
Works, 600 


Massachusetts 


Dwight H. 


Champion 


Marsh, 


Lamp 


President, 
Broad 
Street, Lynn, 
Charles Sabatini, President, Colonial 
Electrie Products, Ine., 1-115 Market 
Street, E. Paterson, New Jersey 
Michael Portnow, President, Dura Elec 
tric Lamp Company, 64 East Bigelow 
Street, Newark, New Jersey 
William F Vice President, 
Duro-Test 4161 
Bivd., North Bergen, New Jersey 


Bayne, 


Corporation, Hudson 


(Continued on page 26A) 


AT THE JOINT MEETING of the Board of Trustees, 1.E.8. Research Fund and 
Research Executive Committee were (1. to r.) Dr. Conrad Berens, Alfred H. Nicoll, 
Dr. RB. M. Zabel, Prof. Howard M. Sharp, C. L. Crouch, A. F. Wakefield, Prof. 
J. O. Kraehenbuebl, Prof. E. M. Strong, C. H. Goddard and Dr. Ward Harrison. 
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General 


urtment, General Electrix 


Ne 


ce President, Light 
vania Eleectrie Prod 
Massach 


Ine Salen setts 


General Sales Mar 


Works, In 
Ne w 


Keown 
ing-Sol Lamp 
Jersey 


Street, Newark 


Sales 


Manager 
Electr 


eney \aesistant 


Westinghouse 


N.A.E.D. Opens Larger 
Headquarters in New York 


Sales Manager, 





IT SEEMS TO ME 








Series Ballasts 


Max K. Au 


letter from 
lo, F 
to Me’’ in the July 1951 


NWATING ENG 


orida, publi under 


issue 


NEERING, raises certain 


} 7 


mbarrassing questions for the 


turers of fluorescent lamps 


quipments It 


troubles 


TELECAST 


As early as December 1950, one lamp 


company issued a warning that shorter 


ife might be expected of lamps supplied 
with series sequence-starting ballasts. 
issued similar 


started 


Other lamp manufacturers 


statements. Investigations were 


by both lamp and ballast manufacturers 


to learn the causes of the 


difficulties being experienced 


Joint industry meetings were called 


und data were presented from 


that the 


many 


sources. It was found factors 


involved were complex, both in the field 


und in the laboratories, in lamp design 


und ballast cireuits, eonsider 


requiring 


ible time to develop the technical data 


necessary to point the way to a solution 


Situations which served to confuse the 


problem were discovered and discarded, 


one example being premature lamp fail 


failure of wire-men to 


ure eaused by 


observe the special wiring connections 


shown on nameplate labels) of sequence 
start ballasts 

Finally, the industry group, based on 
test data from several sources, adopted a 
modification to existing ballast specifica 
tions which, it is hoped, will provide the 
necessary improvements in lamp operat 
reasonable life 


that 


ng conditions to assure a 


performance It must be realized 


y time ean tell what success will re 


from this move since no way has 
uccelerate the life 
vield data 


be interpreted in t 


found to 


testing 


fluorescent | which 


amps to 


rms of service 


ght be said that the industry is 


ult for pr market light 


itting on the 


equipment having the potentialities 


proper safe 
been provided. This 


indietment. The 


troubles reported, that 


should have 
oo strong an 


hanism of lamp starting has been 


renerally understood for some time; how 


er, experience with instant 


shock -start 


starting 


rely been with 


usts, where 


adequate voltage for 


} 


gz had appeared to be the essential 


Such ballasts inherently pro 


excess energy for lamp starting 


processes, making it unnecessary to ac 


eumulate data exact enough to define 


energy requirements for 
Not 


there a 


satisfactory 


until these troubles 
full 


the energy requirements in starting these 


imp starting 


began was appreciation of 


lamps Accordingly, modified specifica 


tions now require not only sufficient volt 


to imitiate the discharge but that 


he sufficient energy available to 


y convert to hot-cathode opera 
Much has been learned about lamp 
1g requirements, but in this case by 
way E. H 
Electrical 


New York, 


orgettable 
Research Engineer, 


Laboratories, Ine ’ 


hard 


Lighting News of Current Interest 


Approach Light Tests at the 
Landing Aids Experiment Station 


To the Editor: 


It would be unfortunate if the article 
entitled ‘‘ Recent Developments in Visual 
Low-Approach and Landing Aids for 
Aireraft,’’ 


July 


which was published in the 
ENGINEER 
The article 


manner that is 


issue of ILLUMINATING 


ING, were to go unchallenged. 
states conclusions in a 


liable to mislead many readers and it 


that the 
approach light 


gives the Pearson 


Sweet 


impression 
slope line system 


was originated by one who only recom 
mended a 


From the 


minor improvement in it. 


conelusions which start on 
inferred that the 
tests made at the Landing Aids Experi 


Station 


page 357, it might be 


ment proved the slope-line sys 


tem of approach lights to be definitely 
superior to of the other systems 
tested. This 


association of the 


any 


impression derives in part 


from an 1948 results 
with systems not tested until 1949 and in 
** eon 


statements among the 


that are 


part from 


clusions’’ merely someone's 
opinions 

357 un 
Test 


were 


It is explicitly stated on page 
‘*Evaluation of 
** the 1949 tests 


detail by Dr. 


der the heading 
Findings’’ that 
not diseussed in Gar 


bell 


to suppose 


This may well lead the reader 
that all the conclusions given 
irticle are based upon results ob 
The 
page 
Calvert sys 


in this 


tained in 1948 or previous years 


second and fourth paragraphs on 


358, however, refer to the 


tem as if it had been 


1948 and 
which the L 


among systems 


tested in hence among the 
A.E.S. had found 
system. The 


seem to 


systems 
inferior to the slope-line 


other paragraphs on page 358 


this inferences 

mbodiments of the 
tested at the 
observations 


like 


view of 


support 

No satisfactory 
center row 
L.A.E.S 
at Heathrow 
made at the L 
this, all the 


principle 
1949 and the 


were 
until 
were not 
A.E.S. In 


involving the 


comparative 
those 
conclusions 
should be 
With 


stated in the first two 


eenter-row systems taken as 


opinions, only some of these, as 


for example those 
paragraphs on page 358, several of the 
served on the 


Panel 


engineers who 


Airport 


Lighting Evaluation would defi 
disagree. 

When the L.A.E.S. results for 1949 are 
taken 
decidedly 


reader of 


nitely 
into consideration, the 
different that which the 
this liable to 
group 
reviewed the results of this final year’s 
Areata that 

Of 394 test approaches re 
that 


picture is 
from 


article is form. 


It was the finding of the which 


work at these results were 


not decisive 


ported for $24 were made 


season, 


with some variant of 


the slope-line sys 
Continued on page 282A 
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*Bo on shipping 
records for 6 months 


5050 Viswolier series available in 4 ft. and 
8 ft. units —two lamp rows — fivorescent 
or slimline — individuel mounting or con- 
tinvous runs. Four lomp motching fixtures 


also available. 


GARDEN CITY PLATING & MFG. CO. 


Ashland Ave. : Chicago 22, Ill. 


_—— + ens 9 1760 N. 
——<e 
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the Calvert 
the 
this 


cente 
A.L.P.A 


not 


r row 


ily 26 


with 


stem True, was 


the station since the pro 


not been established early 


to permit the completion of the 


the 


the fact 


r-row systems until late in 


tut thie does not alter 


irge of the 


predominance « 


ne system in the testing gave th 


ts much greater experience with 


lo 


evstem and even with objective re 
no fair conelusions could be drawn 


place 
obtained 
the 


the 


less can we reliance on the 


since mort 


when ir lives are 


prefer guidance 


most familiar 


completely ob 


results entirely free 


ever obtained at Arcata 


hstanding three of effort to 


years 
iable Semi.ob 


1948, 


» re technique 


available for 


1949 


suits we 


re 


10 because 


the 


ivailable for 


on was discontinued before 


could complete the analysis 


ilts of the comparison of 


and at the 


| ne center row 
L.A.E.S. may be summed up in the 


systems 


statement that there were no conclusive 


ve results, but the opinions of the 
had had 


experience with 


silots, who 
ich 
the 


some 


‘ 
he 


Hh 


with Calvert and 1949 


18 


systems 


combined 


the 


were some 


n favor of slope-line system 


Had 


concentrate < 


with transverse bars the station 


been allowed to these 


nm 


three systems for another 


the 


vear it 18 
of 


established 


kely that relative merits these 


systems would have been 
On page 357 


Line 
end 


in the paragraph headed 


Transverse FE s*’ and in 
inder 
the 


Garbell 


eg Figure and again 


5 phrase ‘‘Garbell Sys 


System appears 


a way as to imply that Dr. Gar 


nvented an approach light system 


to which thes 
ived 
Sweet i 
H 
knowledge 
ich light 


loped by 


e system ret 


pply was cones the 


A. J 


originality nd 


through 
oration of 


anding 


Pearson, who has an excellent 


of the requirements of 


appro 


systems The system was 


Mr 


leve 
hese met nd ter 


Mr 


Sweet's death 


Pearson, with the assist f 


ince 0 
of transverse b 
lis 
Airport Lighting Evalu 
Mr 


Establishment h 


irs 


system was freely ussed by 


members of the 
Panel 


Aircraft 


ation 


Royal 


after Calvert of the 
aa zt 
leased several studies indicating the im 


At 


Dr 


portance of such bars one of these 


discussions, at which Garbell was 
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present, it was proposed that the trans 


verse bars might 


be so designed as to 


distance guidance well 
After an _ intermission, 
to the 
the 


bars included in Figure 


give as roll 
Dr. 
with a 


of 


as 
guidance. 
Garbell 


returned panel 


drawing showing arrangement 


In attempting to clarify the status of 


the Pearson Sweet 


slope line 
Dr 
desire overlook his 
the of evalua 
tion used at the L.A.E.S. or the fact that 


approach 
system and 


do 


contributions 


light 
it, I 


Garbell’s relation 
to 


methods 


to not 


to 


the pilots considered the transverse bars 

an improvement in the slope-line system. 
FC 

Standards, 

ciated 


ation 


Breckenniner, National Bureau 
D. C., 
Airport Lighting Evalu 
throughout 


of Washington, Asso 
with 
Panel 


Technical 


the 


its existence as 


idvisor or Chairman. 





8 ABOUT PEOPLE 


The has appointed 
A. D. Engle as assistant vice-president 


for 





Austin Company 


research 


for 


Mr. Engle will be respon 


sible special engineering research 
work and some foreign assignments and 
will make his headquarters at the com 
pany’s general offices in Cleveland. 
Edgar C. Dehne has been elected as 
sistant treasurer and assistant secretary 
of the Electric 
eastern 
Dehne will 
" He succeeds Ed- 
ward George, Jr., who is retiring after 


45 


Westinghouse Corp., 
Formerly 


Mr 


Pittsburgh. 


Pittsburgh district 
treasury 


located 


manager, be 


in 


years of service 
The 
Electric has elected Bar- 
ton K. Wickstrum to the post of Vice 
President of Sales. Mr 


Wickstrum, who has been General Sales 


with Westinghouse. 


joard of Directors of Sylvania 


Products Ine., 
and Director 


Manager of the Lighting Division, suc 
eeeds Robert H. Bishop 


who has 


re 


Nicholas E. Golovin 


pointed 


has been 


ap- 
Director for Adminis- 
National of 


Golovin con 


Assistant 
the 
ls Mr 


tration of Bureau 


be 


adminis 


Standar will 


eerned with the planning and 


trative management functions 


of the 


bureau. 


neces 


sary for idequate support tech 


f the 


nical programs o 


Announcement has been of the 


ippointment of Dr. Edward U. Condon 
r of id 


rks 


made 


research an 


Ww 


ace 


evelop 
rhis 


eptan ‘ \ 


Glass 
ith 
ruman 


of Dr Condon’s 


as Director of the National 
f Standards, 


L. C. Kent, 


Ligh 


“dean” of the 


ting Institute, at Nela 


*ark, September 1 


Cleveland, retired 


Vews of Current Interest 


General and 


types 


of 


after 38 service 
with that company, 28 of which he di 
rected the Institute’s activities. 

Rollo Gillespie Williams, 
of 
which 
Duro-Test 
N. 


Sales Manager. 


years continuous 


formerly 
president Color 


has 


Corporation, 


Lighting Corpora 


tion, been purchased 
North Bergen, 


J., has joined Duro-Test as General 


by 


Color Lighting will be 
operated as a wholly owned subsidiary, 
which will be headed by James L. Cox. 

Zack G. Taylor, assistant manager of 
lamp manufacturing for General Elec 
trie Co., Nela Park, Cleveland, has re- 
tired under the provisions of the pen 
sion program after 39 years of service 
with the company. 

Dr. Richard Feinberg, 
of 


of the 


Univer 


Dean 
Pacifie 
sity, and Chairman of the Educational 
of the 
LE.S., has resigned to accept the dean 
ship of the Northern Illinois College of 
Optometry 


College Optometry, 


Committee Oregon Section, 


Duro-Test Corporation has created a 
new subsidiary, Duro-Test of California. 
to take over the company’s activities 
the West William F. Bayne 
the company. 

completed, Mr. Bayne will 
at 420 Market 


on 


Coast. 


will head new Until new 


offices are 
make 


Street, 


his headquarters 
San Francisco. 
Appointment of 


Sales ( 


the 
Minneapolis 


Gerde-Pearson 
‘o., as sales repre 
sentative for Sorthern Light Co., Mil 
waukee, announced. Buss 
Gerde and Merrill Pearson comprise this 


new 


has been 
sales team. 
Cecil L. Cannon, formerly 
of lighting sales for Graybar Electric 
Co. in Atlanta, has joined Oren M. Ruff 
form the firm of Ruff and Cannon. 
152 Street 
represent Day-Brite 
Lighting, Ine. in Georgia, Alabama 


manager 


to 
They are located at 
Atlanta 


Nassau 


and 
and 


eastern Tennessee. 
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PC Daylighting Nomograph, 12-page 
photo-offset bulietin published by Pitts 
burgh Corning Corporation, Pittsburgh, 
Pennsylvania, February 1951. 

The 


nation 


illu 


and a 


nomograph relates exterior 


m the 


on fenestration 
for each fenestra- 
the 
vel illumination in foot 
data 


illuminations 


“performance factor” 


tion area at various points within 


room to desk | 


eandles, Other charts include for 


determining 


the 


exterior on 
of 
day and year from sky or sun and sky, 
for 


(glass 


fenestration for various times 


several 


block 


performance factors 


of 


fenestration 


Continued on page 38A) 
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gives you 2 complete 
easy-to-use catalogs for 
quick, proper specification 
covering every lighting need 


“DYNALITE” LIGHTING FOR INDUSTRY 
<Q] cowmercin FLUORESCENT LIGHTING 


ces em | 
— Ee \ 
<< 


_— Specifications 


Product & Application 
illustration - 


Listings & Data 


complete 

uniform data 

on every page 
for quicker, easier 
specification and 
sale—a real 

help 


Curves & Coefficients 


Dimensions & of Utilization 


Cross Sections 


For fast. si | ificati r ferred MITCHELL MANUFACTURING COMPANY 
queilier Uaidine. aan the om senate 2525 N. Clybourn Avenue, Chicago 14, Illinois 
MITCHELL Catalogs. Here are full details on 
74 superb Commercial Luminaires and 82 
Dynalite Job-Rated Industrial units, pre- 
sented in clear, quick-reference form. Select 
instantly the exact units you need to fill the 
bill for every lighting requirement. Rely on 
MITCHELL for the finest lighting equipment 
at sensible prices. Send for these new 
catalogs now. 


Please send me a copy of 
(0 Mitchell Commercial Lighting Catalog 


0 Mitchell “Dynalite” Industrial Lighting 
Catalog 


Name. 





Firm 








Address 





MITCHELL MANUFACTURING COMPANY 
2525 N. CLYBOURN AVE., CHICAGO 14, ILLINOIS 
In Canada: Mitchell Mig. Co., Lid. 11-25 Davies Ave., Toronto 


City. Zone__ State. 
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. Spring-actuated plungers eliminate the hazard of falling 
lamps and assure good electrical contact with lamp pins. 

. Beryllium copper contacts for permanent, uniform spring 
pressure. 

3. Discs of molded bakelite for long life. 
FEATURES . Starter sockets and lampholders are in one unit to simplify 

installation. 

. Pin finders make relamping quick and easy. 

. Embossed arrows indicate lamps controlled by the starters. 

. Sturdy steel housings in white enameled finish. 


FOR USE WITH 
STANDARD 


y 


~~ 
cy x BI-PIN LAMPS. 
_ . nd 


No. 4395—Two lamp, 5 inch lamp 
centers. 660 Watts, 600 Volts 


No. 4393—Two lamp, 3" inch lamp 
centers. 660 Watts, 600 Volts 





For use with standard bi-pin lamps, single starter. Com- 
panion device No. 4397 (not shown) for two starters. 


No. 4396 Three lamp, 2'2 inch lamp 
centers. 660 Watts, 600 Volts 








_ For two single pin slimline lamps, primarily T-12 (12 


inch)—but may be used with other slimline lamps. Com- 

panion device No. 4362 (not shown) 660 Watts 1000 

Volts, has ribbed design on plungers as guide for lamp 

pin insertion. Both devices equipped with 12 inch leads. 
No. 4361-—Two lomp, 5 inch lamp 


centers. 660 Watts, 250 Volts. 
Listed As Standard By Underwriters’ Laboratories, Inc. 


J-9enno 


THE BRYANT ELECTRIC COMPANY 


Bridgeport 2, Connecticut 
CHICAGO . LOS ANGELES 
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|. E. S. Section and Chapter Chairmen 
For Year 1951-1952 


Listing of Section and Chapter officers begins on page 35A. 


Photograph of J. C. Siiva, Chairman of the Mexico Chapter was not 
available in time for publication. 


= 
G. M. Baker J. M. Asher H. J. Ashbee R. P. Teele 
Alamo Chapter Baltimore Chapter British Columbia Capital Section 


Section 


N. E. Tindal C. L. Cottrell BR. R. Lusk R. N. Green C. W. McCormick E. E. Schwalm 
Carolinas Chapter Central New York Chieago Section Cleveland Section Connecticut Section Cornhusker Chapter 


Chapter 





Frank E. Heins G. D. Leach, Jr. T. Taylor Peake Cc. C. MacGregor FP. I. Feagans M. 8. Gilbert 


Eastern Pa.Chapter Florida Chapter Georgia Section Hamilton, Ontario Heart of America Indiana Chapter 


Chapter Section 


D. G. Parker Chester P. Stone EB. L. MacElmon A. G. Sangster Earl H. Aik E. E. Norwood 
Inland Empire Iowa Section Maritime Chapter Michigan Section Milwaukee Section Mississippi Chapter 
Chapter 
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Clark Baker, Jr. 
Mother Lode 
Chapter 


E. E. Morris 


Montreal Section 


8S. M. Blacksmith 


Northern California 


E. H. Salter 


New York Section 


M. H. Bigelow 
Northwestern 


Section Ohio Chapter 


i 


P. B. Thorne N.C. Warner F. C. Scharr 


Philadelphia Section Pittsburgh Section Puget Sound Section 
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G. 8. Trotter 8. H. Simonsen 


San Jacinto Section 


N. H. Bollinger 
Southeast Florida 


Chapter Section 


J.A.1. Kidd 


Toronto Section 


L. J. Riegert 
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Wayne L. Shaw 
Utah Chapter 


OCTOBER 195] 


Southern California 


FP. J. Vorlander 
New England 


Section 
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Quebec Chapter 
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Section 
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Chapter 
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Oregon Section 
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Ottawa Chapter 
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Rocky Mountain 


Section 
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Tennessee Valley 


Chapter 
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Winnipeg Chapter 
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SOLA BALLASTS LAST LONGER 


SOLA SEQUEB 


(identical to finished assembly except for 
ond compounding.) 


Cool operation is vital to long ballast life. Excessive heat deteriorates 
impregnating varnish, enamel wire insulation, compound, and other ballast 
material. Most important, however, excessive heat invariably causes 
premature capacitor failure. 


42.5% -32.2% COOLER CORE and COIL OPERATION 


Primary coil temperature rise on SOLA Sequenstart* 
Ballasts is 42.5% - 32.2% lower, as illustrated by Figure 1. 
The patented SOLA Sequenstart” circuit greatly reduces 
the quantity of metal required, minimizing copper and iron 
losses. This reduces the high heat rise inherent in other 
designs and, consequently, lowers the high ambient tem- 
perature which surrounds ordinary ballasts. 


VENTILATED CAPACITOR 13.2°C.-4.4°C. COOLER 


Capacitor life is inversely proportional to operating temperatures (see Figure 
No. 3) . . . ballast life depends on capacitor life. SOLA design and manufac- 
ture minimizes capacitor failure in three ways: 


Finest capacitors manufactured are inspected against rigid 
standards . . . 100% inspection after a baking cycle. 


The significantly lower heat rise of SOLA Sequenstart* 
Ballasts reduces radiated and conducted heat to the 
capacitor 


The exclusive ventilated capacitor compartment isolates the 
capacitor from coil heat by two walls and a buffer of air. 
The insulating properties of the patented compartment are 
readily apparent from Figure No. 2. The lower capacitor 
temperature of the SOLA Ballast can result in as much as 
35% longer capacitor life (see Figure No. 3). 





The important property of longer ballast life is but one of many advantages you'll 
receive when you specify and install SOLA Sequenstart* Ballasts. 


New technical information about SOLA Bollasts is in preparution. If you are not on our mailing list, write to us. 
Ask for future releases on SOLA Fivorescent Ballasts. 


SOLA 22zZ 


Fluorescent Lighting © Cold Cathode Lighting © Airport Lighting © Series Lighting © Luminous Tube Signs 
Controls * Signal Systems © etc. © SOLA ELECTRIC CO., 4633 W. léth Street, Chicago 50, Illinois 
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National and Local Officers 


Officers and Council 
1951-1952 


President—S. G. Hispen, Westinghouse 
Electric Corp., Bloomfield, N. J. 

Vice-President E. M 
University, Franklin Hall, Ithaca, N. Y. 
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Puget 
5562 Stuart Bldg., Seattle 1, 
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Wash. 
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Region—C. O. MAR 
Mfg. Co., 829 
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142 Del 
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Region WwW E. 
Light Co., 
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Folsom St., San Francisco 7, 
CECIL 


Southern Region R 


Louisiana Power & Light Co., 
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Southwestern 
Dallas Power & 


Texas 


Section and Chapter Officers 
1951-1952 
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Chairman 
tox 163-A, San Texas 
retary—C. E. Smiru, Square D Co., 
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Secretary 


E. 24th St., 


British Columbia Section— 
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Vancouver, B. C., Can 


R. W. Racin 
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Secretary . British Colum 
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Lighting News of Current Interest 
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Secretary W. S. Kota, 
Electric Co., 1216 W. 58th St., Cleve 
land 1, Ohio 


Westinghouse 
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Secretary 
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PRAKE, Georgia 
1719, Atlanta, 


Chairman T. TAYLOR 
Power Co., P. O. Box 
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Secretary Ronert J KUZELL, 
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Chairman—C, C. MacGreeor, 
Eleetrie Ltd., 131 Clarence St., 
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Secretary—B. Fieip, Wood, Alexander & 
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Heart of America Section— 
Midwestern Region 
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FRANK I. FSBAGANS, 


City Pewer & Light Co., P. O 


Chairman 


Kansas City, Mo 
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bar Eleetrie Co. Ine., 1644 Baltimore, 
Kansas City, Mo 
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Make Re-lamping easy as ABC 


a 4 


oe 
‘. 


¢ i aus 
~_ —«< ‘ ‘ 


Here's the really fast and easy way to re-lamp fluorescent 
fixtures with one hand. General Electric Turret* lamp- 
holders make maintenance as easy as A B C—let main- 
tenance men take out old lamps and install new ones in a 
matter of seconds. 

G-E Turret lampholders reduce the hazard of falling 
lamps. The simple locking action of the Turrets holds 
lamps in place without springs or clips. 

G-E Turrets are just as easy to install as they are to 
maintain because the lampholder and starter sockets are 


housed as one unit in tough sheet steel. 


ii, 


Watch Dog* Starters elimi Standord Starters. Glow- 

nate annoying flicker caused switch Type (voltage actu- 

by failing lomps. Look for ated) and Thermal Type 

the red reset button. current actuated) cover the 
full range of fluorescent 
lamp requirements 


They can be mounted conveniently on any flat surface 
—and are suitable for back-to-back mounting in con- 
tinuous lighting installations. 

And, for time-saving wiring, G-E Turrets feature 
straight-line guide holes. Simply insert stripped, tinned 
leads, and clamp in place with terminal screws. That’s all. 

For simplicity of installation and maintenance, insist 
on G-E Turret lampholders. Call the Accessory Equip- 
ment specialist at your local G-E office for details. Or, 
write Section Q70-1087, Construction Materials Divi- 
sion, General Electric Company, Bridgeport 2, Conn. 


A i bald, 


Stand 


P s and Special lampholders includ 
combination lampholders ing butt-on and waterproof 
ond starter sockets consti- types are all part of the G-E 
tute a full line for most line 

types of fluorescent fixtures 





*Registered Trade Mark of General Electric Compony 


(Gow com pa yoeenfre in 


GENERAL 


ELECTRIC 
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Indiana Chapter—Midwestern Region 
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Ind. 
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Cuester P, Stowe, Black 

623 Lafayette St., 


Chairman 
hawk Electric Co., 
Waterloo, Iowa 

Secretary—H. P. Wi.son, Electrical In 
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Bivd., Milwaukee 5, Wise. 
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Mississippi Chapter—Southern Region 
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Mfg. Co. Ltd., 5849 Boyer St., Mon 
treal, Que., Can. 
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New England Section—Northeastern Region 
Chairman—F. J. VorLAnper, Jr., Cham 
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Lynn, Mass. 


ocToBER 1951 


Secretary—W. E. ScCHWANHAUSSER, JR., 
General Electric Co., 920 Western Ave., 
Lynn 3, Mass. 

New Orleans Section—Southern Region 

Chairman R. C. Pastay, Louisiana 

Power & Light Co., 142 Delaronde St., 

New Orleans 14, La. 

Harry T. BAILey, .« 

Light Co., 711 


St., New Orleans, La. 


Secretary Jr., Louis 
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Chairman E. H. 
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Ave., New York, N. Y. 
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Westinghouse Corp., Bloom 
field, N. J. 

Northern California Section— 
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Chairman 
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Clay 


Secretary 
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Secretary 
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Chairman—G. H. American Gas 
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ecinnati, Ohio 
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Electrical 
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11066 


Secretary 
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Oregon Section—Pacific Northwest Region 
Etitsworta R. FLETCHER, 
Portland Electric Co., 908 
Electric Bldg., Portland 5, 
Secretary—FRank M. Reis, Pacifie Pow 
er & Light Co., 920 8. W. Sixth St., 


Chairman 
General 
Oregon 


Portland, Oregon 


Ottawa Chapter—Canadian Region 
James H. Rytance, 133 Rus 
(Ottawa Ont., 


Chairman 
sell Rd., 


Can. 


Overbrook 


Jouxn P. Wiuson, Canada 


Sherbourne St., To 


Secretary 
Electric Co., 90 


ronto, Ont., Can. 


Philadelphia Section—East Central Region 

Chairman—P. B. THorne, General Elec 
trie Co., 1405 Loeust St., Philadelphia 
3, Pa. 

Secretary R. M. Hoor, 
Electric Co., 1000 Chestnut St., Phila 


5, Pa. 


Philadelphia 


deiphia 
Pittsburgh Section—East Central Region 
Neison C. WARNER, West 
306 4th Ave., 


Chairman 
inghouse Electrie Corp., 
Pittsburgh 30, Pa. 
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Secretary—Joun B. Raga, West Penn 
Power Co., 14 Wood St., Pittsburgh 30, 
Pa. 


Puget Sound Section— 

Pacific Northwest Region 

Chairman Freeman C, Scmarr, 441 
Dexter Horton Bldg., Seattle 4, Wash. 

Secretary —G. D. Kine, Puget Sound 
Power & Light Co., 101 Electric Bldg., 
Seattle, Wash. 


Quebec Chapter—Canadian Region 

Chairman Romeo MARTINEAU, 
Martineau Electrique Limitee, 24 Rue 
du Roi, Quebec, Que., Can. 

Secretary—Oscar Dorvan, 48 Mountain 
Hill, Quebec, Que., Can. 


La Cie 


Rochester Chapter—Great Lakes Region 

Chairman—H,. G. Locke, 140 Irvington 
Rd., Rochester 7, N. Y. 

D. H .Vincent, General Elee 

East Ave., Rochester 4, 


Secretary 
trie Co., 89 
mB 

Rocky Mountain Section— 

Southwestern Region 

G. B. Buck, II, General Elee 

1863 Wazee St., 


Chairman 


trie Co., Denver 2, 
Colo. 
-ArTuHur F. Weers, Weers 


Electrical Planning Service, 1150 Jack 


Secretary 


son St., Denver 6, Colo. 


St. Louis Section—Midwestern Region 
Joun J. RHOADES, 
Electric Supply Corp., 2653 Locust St., 
St. Louis 3, Mo. 
LELAND M. 
Westinghouse Electrie Corp., 
7th St., St. Louis 1, Mo. 


Chairman General 
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411 No 


Secretary - 


San Jacinto Section—Southwestern Region 
General 
Standard 


Groree 8. TROTTER, 
1811 


Bldg., Houston 2, Texas 


Chairman 
Electric Co., National 
Secretary—E. C. Oper, Marlin Associates, 
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Southeast Florida Chapter—Southern Region 
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Power & Light Co., 25 8. E. 
Ave., Miami 32, Fla. 

Secretary—H. M. 
of Commerce Bldg., Miami 32, 


Florida 
Second 
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Fla. 


Rose, 


Southern California Section— 

South Pacific Coast Region 

Chairman—S. H. Simonsen, Ruby Light 
ing Corporation, 1212 So. Olive Street, 
Los Angeles, Calif. 

Secretary—W. L. Frienp, Sylvania Elec 

tric Products Inc., 2936 E. 46th 8t., 


Los Angeles, Calif. 


Southwestern Section—Southwestern Region 
Meletio 
Electrical Supply Co., 315 So. Preston 
St., Dallas 1, Texas 


Chairman—James T. MELETIO, 
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TA Twin City Section—Midwestern Region 
Kimery, Dall: RIEGERT, 


Chairman L. J 


Mareck & Duepner 


Park Station, 
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Louis 


Minn 


Minneapolis 


Tennessee Valley Chapter—Southern Region 
Nash. €¢ 
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DONALD P. 
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Minn 
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GREEN, 
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Sameer B. Let'orn 
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Wayne L Hol 
Bivd., Salt Lake City 7, Utah 
NEWELL, 1018 Lake 
4, Utah. 


Chairman SHaw, 5553 
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etary—CLarK B 
. Canadian Ger Qe 


212 King St. W 


, Salt Lake City 


Western Michigan Chapter— 

Great Lakes Region 

man—J. W. McKinuey, 620 Ros 
Ave., Grand Rapids 6, Mich 


Chau 


wood 


Branham, 
Box 27, St. 
16, 


Secretary J DeWintern, J & G 
924 Grandville 


Grand Rapids 9, Mich. 


Daverman Co., 
Ss. W., 


Western New York Section— 

Great Lakes Region 

Chairman NEAL 
Electric Products 
Bidg., Buffalo 


Jacosus, 


407 


Sylvania 
Ine., Jackson 
i 

George ReINAGEL, 


Secretary Reinagel 


Lighting Co., 493 Franklin St., Buf 
falo 2, N. Y. 

Winnipeg Chapter—Canadian Region 
Chairman—T. W. Brit, Winnipeg Elee 
Electric 
Winnipeg, Man., Can 


trie Co., Railway Chambers, 


Secretary—L. W. MacKenzie, 36 
Ave., Vital, Man., Can, 


Glen 
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ind final volume of a 

Neighborhood, 1948, 
Home for Occupancy, 
pecial problems 
8 the structural 
the dwelling, problems of 


ntilation, provision of 


nation, control of 
the 
nent essential for good housekeep 
in the | 

und 


ling construction 


noise, 


sanitation in home, 


ome, 


and the develop 
administrative stand 


dwe 


The 18-page lighting chapter, written 
by Dr. Donald Y. Solandt of the Univer 


Toronto covers the physiology of 


Lighting News of Current Interest 


the lighting levels recommended 
by the I.E.S.-A.P.H.A 


daylighting (both skylight and sunlight, 


Vision, 
Joint Committee, 
recommended floor 
the 


artificial 


including glass to 


area ratios and British daylighting 


factors and illumination in 
considera 
for both 


illumination, 


eluding color and brightness 
tions, home lighting equipment 
general and supplementary 
out 


Inte- 


and recommendations for electrical 


lets (from Industry Committee on 


rior Wiring) and luminaires for various 


specific locations in homes 


Eyes in Industry by D. A. Campbell, 
W. J. B. Riddell and A. 8. MaeNalty, 
published by Longmans, Green and Co 
In< New York, 1951; x 9% 
inch | 64 illustrations; 


ages, price $6.50. 
This industrial 


volume summarizes 


ophthalmology in layman’s language. 
Eyesight 


the 


It is divided into three parts 
ind Work 


ture, functioning and 


struc 


the 


which deals with 
nutrition of 
eve, training of adolescents with defee 
y isual 


defects 


tive requirements in in 
adults, 
Visual 


Preven 


vision, 
dustry, eve common to 


illumination, and aids to vision; 


Hazards in Industry and Their 
Special Aspects of Industrial 
Psychology of 
First Aid 
British 


of Illumination 


yn; and 
Eye 


Sight 


Injuries and the 
Appendices inelude 
Eye 


Values 


Treatment of Injuries, 
Recommended 
up to U. 8. 


Visual Stand 


not industrial practice), 


irds in Industry and Cer 
tificate of Blindness (both according to 
British law 

Operation Distribution, a 
pocket-size booklet, 
Association of Electrical 
forth the 


services of the electrical 


12-page 
the 
Dis- 


just issued by 


National 


tributors, sets position and 


distributor in 
ILLI 


MINATING ENGINEERING 





a defense economy. Prepared by the 
Association’s Public Relations Commit 
tee for Cooperation with the Depart 
ment of Defense, the booklet outlines 
the electrical distributor’s position in 
today’s economy, his contribution as a 
prime or sub-contractor in production 
of defense equipment and the role he is 


prepared to play in civilian defense. 


well as more detailed descriptions of 
especially important scientific develop 
ments. 

The seope of research and develop 
ment at the NBS, both theoretical and 
practical, is indicated by the names of 
the 13 scientific and technical divisions: 
radiation 


electronics, atomic and 


physics, chemistry, mechanics, organic 


A new 287-page Catalogue and Direc- 
tory of the Lighting and Lamp Indus- 
try is now available at five dollars per 
eopy from Krieger Publications, Inc., 
114 East 32nd Street, New York 16, New 
York. This volume, an outgrowth of the 
much-used ‘‘Post War Planning Direc 
tory of Manufacturers’’ which appeared 
in the November 1944 issue of Lighting 


In addition the booklet cites figures and fibrous materials, metallurgy, ap and Lamps, fills a previous gap in the 


as to the size and scope of the electrical plied mathematics, mineral products, lighting field. The first two hundred 


distributing industry. A copy of the building technology, heat and power, pages, which are devoted to manufac 
booklet may be secured by addressing electricity and optics, metrology, and turers’ reference data (catalogue Sec 


radio propagation. tion), and the following Directory See 
Among accomplishments during the tion will probably prove invaluable to 
The Diree 


tory Section contains nearly 30,000 prod 


request to the National Association 
of Electrical Distributors, 290 Madison 


Ave., New York 17, N. Y. many people in the industry 


year were the NBS Eastern Automatic 
Computer, SEAC, the fastest general 
Annual Report of the National Bu- purpose, automatically sequenced ele uct listings under more than 300 classi 
reau of Standards for 1950, Nationa 
Bureau of 


Publication 200, 113 pages, 28 halftone 


tronic computer now in operation; the fications, representing more than 1500 


NBS Electronic Currency Counter, de manufacturers ; 
trade names used in the lighting indus 


Miscellaneous a directory of over 400 


Standards 
signed for the Treasury Department to 
try; and finally the addresses of all com 
The bulk 


of the entries are for luminaires and 


illustrations, 50 cents (order from Goy count old paper money at an hourly 


ernment panies mentioned in the book 


25, D. C. 


Printing Office, Washingtor rate of 30,000 bills; and the highly 
precise omegatron, which discriminates 


Summarizing the scientific investi between atomic particles of different luminaire parts, although manufacturers 


gations conducted by the National Bu of incandescent, fluorescent and insect 


masses. 


reau of Standards during the fiseal (Note: Foreign remittances must be repellant lamps; finishing materials; 


year 1950, a 113-page illustrated book in U. 8S. exchange and should include lighting glassware; plastics; and decora 


let, just published by the NBS, con tive lighting are also included. 


in additional one-third the publication 


tains accounts of current activities as price to cover mailing costs. Continued on page 424A 


FLUORESCENT 
BATHROOM CABINET 


PERFORMANCE 


THAT ASSURES 


BETTER LIGHT 


on 











. The only cabinet with four 20-watt lamps! 
Acme Electric ballasts have been engineered 
Now you can easily specify good lighting for the bathroom, too! The 
Milwaukee cabinet provides completely recessed lighting—for glareless, 
shadowless illumination. With four 20-watt fluorescent lamps, no other 
illumination is ordinarily needed in the bathroom. For all other facts 
on this most modern of bathroom cabinets, write for bulletin B-108 
Or see your electrical wholesaler today 


to eliminate ‘‘strobe’’ effect, provide more 


urnen output, longer lamp life, quiet opera 
tion. Their better performance assure your 


customer's satisfaction 


ACME ELECTRIC CORPORATION 
2910 WATER STREET CUBA, N. Y. 


CHECK THESE SPECS: Uses four 20-watt lamps, shielded with 
Corning Alba-Lite translucent opal glass. Trigger-stare G.E. ballasts 
All-welded 20-gauge cold rolled steel. Mitered corners, filled and pol- 
ished. Double-baked white lifetime enamel finish. Mirror of mirror- 
glazing quality polished plate glass. Polished edge glass shelves. U/L 
approved. Union made. G.E. electrical equipment. 110-120 volts, 
60 cycle a-c. Individually 

packed. Requires a wall NORTHERN LIGHT 
opening of 30% x 24% ““““E™O"N S a NY 
x 4 in. wMitwadve 


OCTOBER 1951 
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— SUPPORTED BY 


UNISTRUT. 


HANGERS AND FITTINGS 


SF 


~ 
— 


THE COMPLETELY MODERN METHOD of Hanging Fluorescent 
Fixtures gives you these Exclusive Advantages: 


FEWER HANGER STEMS AND CANOPIES UNISTRUT'S great cham 
nel strength permits wider spacing of stems—up to 15 feet apartif 
desired—for better appearing installation and obvious savings, 


PERFECT ALIGNMENT—UNISTRUT channel is rigid, strong and 
perfectly straight—gives you true alignment of fixtures. Cleame 
ing, re-lamping, or other servicing cannot disturb this alignmemt. 


COMPLETELY FLEXIGLE—Stems or rods can be installed at amy 
point along UNISTRUT channel. Overcomes possible ceiling 
irregularities or obstructions. Ideal for continuous runs or int@r- 
mittent spacing of fixtures. 

FASTER, EASIER INSTALLATION—UNISTRUT channel and fittings 
are attached to fixtures quickly and easily at normal working 
height or at suspension level. No drilling, no welding, 100% 
adjustable. 

ADDED SAFETY—UNISTRUT assures the utmost safety of instal- 
lation because an entire row of fixtures becomes a single inte- 
grated unit—added safety obtained by no other method 

SAVES TIME AND MONEY—Reduces number of canopy and stem 
sets used, lowers wiring and rewiring costs, eliminates drilling 
and welding costs, saves planning and installation time. 
UNISTRUT APPROVED AS WIREWAY—UNISTRUT channel has 
been approved as a wireway by the department of electrical 
inspection in Chicago and 20 major cities throughout the coun- 


WRITE TODAY FOR YOUR FREE COPY 2 Pe mepe ok mney the versatility and all around practical 
OF NEW 78-PAGE CATALOG 700! 


lighting recommendations by and 


photographs courtesy of Consumers Power 
Company, Jockson, Michigan. 


yo coe, \ eee eee eee 
U.S. Potent Numbers \ eee | UNISTRUT PRODUCTS CO. 


on Pending < 1013 W. Washington Bivd., Chicage 7, Ill., Dept. L-10. 
Please send without obligation the items checked below: 


Representatives and Warehouse Stocks in Principal Cities C) Catalog 700 (_} Unistrut Somple 


Consalt Your Telephone Directories 


UNISTRUT PRODUCTS CO. 


1013 W. Washington Bivd. Chicage 7, Ilineis 
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Facts on Fluorescence, 


Every day morks another 
step forward in the science 
of lighting at Sunbeam. In 
contrast to the old days, the 
modern approach to lum 

naire designing is bosed on 
the concept of function 
Backed by photometric re 
search, Sunbeom vision 
cires* are designed to 
produce definite or specified 
illumination choracteristics 
On this premise, the style or 
appecronce is also eng 

neered. Becouse of this de 
sign program, you will find 
a fixture for every commer 
cial purpose in the Sunbeam 
line. From showcase lighting 
to the most critical demands 
of industrial or commerc 

installations consult a Sun 


beam engineer first 


The L1290 series typu al of Sunbeam’ s 


advanced concepts in lighting 


This plastic, luminous-ind 
rect type unit is designed 
specifically to achieve low 
contrasts between fixture 
and ceiling which meons 
more visual comfort. Avoil 
able in 2 or 4-lamp, 40W 
and all slimline lamp 
lengths “® 


Light for Plant Safety and Security, 

booklet, is available from the 

estinghouse Electric Corporation, Box 

009, Pittsburgh 30, Pa. Stressing that 

lighting is good productive 

oklet sets forth four 

courage attempts at 

eertain if 

the guard 

4) provid 

Application sug 

ques are given, 
lighting of isolat 

build 


ilding-face boundaries, 


oundaries and industrial 
Various power distri 


stems and mount 


d 


Allotment Accounting for Consumers 
Under CMP, an 18 page booklet, has 
been issued by the Department of Com 

to help those companies which 
operate under the Controlled Mate 
s Plan in setting up the records they 
have to maintain and in preparing 
necessary forms. The booklet is avail 
from the Office of Public Informa 
ial Production Authority, De 


Commerce, Washington 


SUNBEAM means 


PROGRESS 


in lighting 





FIXTURE DESIGNER 
Wanted to work on 


of fixtures and lighting systems in engineering 


onstruction and design 


department of New York fixture manufacturer 
of complete line of incandescent and fluores 

nt Write giving experience Address Box 
147 Publications Office Iuminating Engi 
neering Society 1860 Broadway New York 


23, N. ¥ 


ENGINEERING OPPORTUNITY 

arge Northern Pacific Coast manufacturer 
as excellent opportunity for a mechanical 
engineer familiar with lighting fixtures. Write 
complete particulars to Box 144, Publications 
Office, INuminating Engineering Society, 1860 
Broadway, New York 23, N 


REPRESENTATIVES WANTED 
1.E.S ustaining member, manufacturer of 
1ighest quality fluorescent and incandescent 
ghting equipment, with established national 
listribution and acceptance by leading archi 
tects and engineers, has available the follow 
z Atlanta, Chicago, Cleve 
and, Florida, New Orleans, Northern New 
Jersey Metropolitan New York 
All inquiries will be held in strict confidence 
Address Box 145 ations Office, Illumi 

1860 Broadway 


ng sales territories 


Pittsburgh 


POSITION AVAILABLE 
Design Engineer or Electrical Engi 
reative mind and a flair for design 
tyling li ing fixtures is offered an 
opportunity with a leading manufac- 
floodlighting kindred 
vicinity Metropolitan 
will be 
Box 146 
rineering 
Y 
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Defense Production 


makes more important than ever 
the Specification of Lighting Units that meet 


RLM High Quality Standards 


for Efficiency, Durability and Uniformity 


Vital to defense and essential civilian production, are 
lighting units that can be depended upon to provide the right 
quantity and quality of light, economically, dependably and 
with a minimum of servicing need and maintenance cost. 

Defense production demands lighting equipment with 
the ability to sustain its rated light output 
efficiency over hundreds of cleanings so 
that the proper high illumination levels 
may be maintained. It demands the dura- 
bility found so essential to industrial light- 
ing and the avoidance of production inter- 
ruptions and inefficiency due to abnormal 
wear, distortion or breakdown. It demands 
fullest protection from glare through proper 
diffusion and shielding. 


All of these,and many other conditions for proper light- 
ing of defense —— can be met through the specification 
of RLM-Labeled Lighting Units. All units bearing the RLM 
Label are warranted by Electrical Testing Laboratories to 
conform to the minimum standards established by the 

RLM Standards Institute for efficiency, dura- 
bility and uniform quality. 

FREE RLM BOOKLETS containing 
complete specifications for all RLM-Certi- 
fied Industrial Fluorescent and Incandes- 
cent Lighting Units and the names of all 
manufacturers of RLM-Labeled Units may 
be obtained by writing: RLM STANDARDS 
INSTITUTE INC., Suite 825, 326 West Madison 
Street, Chicago 6, Illinois. 


DIFFUSION WITH HIGH REFLECTION FACTOR 


RLM Porcelain-Enameled Steel Reflectors must have a mean reflection 
factor of 82% an assurance of more light for the money. Porcelain 
enamel reflecting surfaces diffuse light from the lamp and help provide 
proper quality of illumination 


_— TOP QUALITY PORCELAIN-ENAMELED REFLECTORS 
RLM Reflectors are built of not less than .032” reflector steel covered 
with .025” fused on porcelain enamel that will not chip, corrode or 
deteriorate under industrial operating conditions 


—APPROVED REFLECTOR DESIGN 
Reflector design of RLM Units conforms to specifications embodying 
approved practices of illuminating engineering 


"HIGH POWER FACTOR BALLASTS 


RLM Standards specify the use of certified ballasts which last longer, 
because they are designed to prevent excessively high temperature 


operation 
UNIFORM QUALITY 


RLM Standards insist on the maintenance of uniform quality as to 
materials and construction, thus assuring the buyer of uniform light. 
ing performance from each unit installed 





A valuable, non-technical 
treatise prepared by Sylvania 
in conjunction with 
leading color analysts 


Here is one of the most complete and fascinating books on color and 
lighting ever printed. 

Written in layman's language it explains inter-relation of light and 
color. Enables you to predict how colors will appear under different light 
sources. Covers such subjects as Reflection and Absorption . . . Comple- 
mentary colors...Color temperature... How we see color. 

Shows actual color values best suited to each of Sylvania’s 7 different 
white-tone fluorescent tubes. 

lt explains color fatigue, color systems, color harmony and much 
other information of importance to architects, lighting men, and interior 
decorators. 

You'll agree this book is really an outstanding vaiue. But, the supply 
is limited. Don't miss this offer! Mail the coupon and 50¢ for your 
copy NOW! 


FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT 
BULBS; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PROD- 
UCTS; ELECTRONIC TEST EQUIPMENT; PHOTOLAMPS; TELEVISION SETS 


fae! 


| Reg. price $1.00 


SPECIAL 
OFFER 





